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Biographical Memoir ofM. Duhamel. By Baron Citviee •j(1 

M. Duhamel was one of those philosophers of the old stocki 1 
if we may be allowed to ii3e the expression, whereof many are | 
lecorded in the history of the Academy ; men who, labouring 
in retirement for their own pleasure, and for the benefit of theic 
lellow creatures, regardless of fame, knew little of the world, and 
cared as little to be known by it ; whose works the public read 
tvith advantage, unaware almost whether the authors themBelves 
»ere still living, or without informing themselves at what 
period they lived. So great was his modesty, that notwithstaud- 
ing the undoubted title which he had to speak with authority 
in the Academy, during a long academic career, his voice was 
scarcely heard among us. Many of his fellow members, perhaps, 
did not know him by sight, and yet he was one of the benefac 
tors of his country ; he diffused a knowledge of many useful 
processes ; he was one of the first who introduced among us the 
true principles of metallurgy. All those who at the present day 
practise the art of mining, either derived their knowledge from 
him or from those whom he instructed ; and the entire Iwdy of 
men attached to this branch of the administration, professes to 
recognise him as its venerable patriarch. These circumstances 
surely more than sufficient CD incite us all to cherish his , 

■ Read to the Rova! Acailemj- of Science of the Institute of France oa J 

theeth Ajiril ISO. 
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2 Biographical Memoir of M. Duhamel. 

meniM^ with tliat care which he himself too mucli negit 
and to influence you in paying towards him the debt of his 
temporaries. 

jEANpiEEHE-t'RANijois-GniLLOT DUHAUEL, Inspector-Ge- 
neral of the Mines, and member of the Academy of Sciences of 
the Institute, was born on the Slat August 1730, at Nicorps 
near Coutances, in the Department de La Manche, and was 
deseeoded from an old family in the province. 

From his earliest years, he was mild and reserved in his 
manners, but manifested great steadiness in his undertakings. 
His father, who intended him for the bar, placed him under the 
care of an attorney, according to the practice which had become 
necessary At that period, when, through the negligence and sel- 
fishness of the professors, the instruction in law to be ob- 
tained in the public schools had become utterly inefBcient. 

Placing him with an attorney, and at the extremity of Lower 
Normandy, was less likely to enable him to learn jurisprudence, 
than to shew him chicanery in all its deformity. Nor had the 
profession any charm for him. A young man of his character 
required another object of study ; an irresistible presentiment 
made him think there existed more worthy occupations ; and in 
order to seek them imrestrained, without apprising any one, he 
commenced making his escape from the sort of prison in which he 
felt that his intellect could never be expanded. He had a grand- 
uncle, who, after having long served as an engineer, without ob- 
taining advancement, and after having in vain tried several 
ether professions, resolved to put an end to his disappointments 
by becoming a capuchin friar. More fortunate under the trock 
than in the world, he had arrived at the dignities of his order— 
for there is no society of meo, however humble, that has not dig- 
luties and baits for ambition — and at this time he was guardiao 
of the capuchins of the city of Caen, and superior of those of 
the provinces. It waa with him that the young Duhamel sought 
a refuge. 

A man such as he could not be insensible to evils which he 
had himself experienced, nor to that restlessness so common in 
youth of energetic minds, so long as they have not obtained the 
true place assigned them by nature. He not only received his 
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I grand-nephew with a fatherly affection, but judging mental fl 

K.empioyment in the highest degree necessary, he undertook td fl 

P teach him what he had. formerly known of mathematics. Like ■ 

I' tiiDse pkitonic souls that seek out each other as soon as the^ I 

! cast into the actual world, the young attorney's clerk at I 

Llenglh found the food that agreed with him, and seized it I 

I with avidity. Henceforth absorbed in his retreat, by this sole I 

I object of study, he soon became a more expert malhe mat! citM I 

I than his uncle. ' 1 

It may well be judged, that in thus directing the attention of 1 

ilUB nephew, the good guardian of capuchins did not intend \A 1 

Reondemn him to his own profession. On the contrary, ht I 

I busied himself in renewing his connexions with his old compa-' I 

f wons. M. Peyronnel, under the authority of M. Trudaine the I 

I elder, at that time founded the School of Bndges and Highway% I 

I'which has since become so useful and so honourable to France* I 

KM. Duhamel was introduced to him, and gave such decisive prooffi J 

■ «f capacity, that he immediately admitted him among his pupils. ■ 

l\K\i unrelaxed assiduity he added to his acquirements, andl 

• lie was upon the point of leaving the school and of entering with ■ 

I distinction into the Corps of Engineers of Bridges and High- , | 

I ways, when a now project of M. Trudaine's called him to another I 

B branch of service. 1 

M. Trudaine, a distinguished member of this Academy, and J 

e of those who have contributed much to spread enlightenJ I 

Km principles of administration in France, satisfied with th» M 

mpulsc which he had given to the act of facilitating conveyance ■ 

f by founding the School of Bridges and Highways, thought that ■ 

r* similar procedure might operate beneficially upon a mudS I 

, more neglected part of administration, that of Mines. ' J 

Fortunately for France, her mineral riches will always rftJ ■ 

main the least part of those with which nature has favoured heft* J 

Her vast and fertile fields, her rich pasture grounds, her vine^S 

yards bo remarkable for the variety and excellence of their pro- ■ 

ductions, are an ample equivalent for the rareness of those* ■ 

metallic veins which are almost always indicated by the aridit^^ I 

and barrenness of the lands they traverse. But since we have' 1 

I ■onic such lands too, it might be important to examm^ NNVte.'OniiM 
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ia all this stenlily were uncompensated, or at least whetb^ 

every tiling had been done to determine this question. 

Now, a brief examination of the precedii'g acta of the go- 
vernment, will presently shew that ihe mines, when they were 
not sacrificed to tiie cupidity of men of influence, had beea 
given up to ilie empiricism of ignorant adventurers. The 
languid state in which they remained, was tlierefore by no means 
eiLher necessary or irremediable ; but to restore them to life, 
the first step to be taken was evidently to instruct those who 
were to work them. M. de Seychelles, then minister of fi- 
nances, was fully capable of appreciating such enlightened views 
when proposed, and readily obtained for them the royal sanc- 
tion. 

To teach the art of mining, however, it was necessary to have 
instructors, and this country did not furnish so much as a ^ngle 
individual qualiGed, in a practical point of view, to undertake 
the office. 

In fact, this art, which received its birth in Germany during 
the middle ages, had remained almost confined to working people. 
Kcareely had even a few treatises on Metallurgy and Assaying, 
founded on a rude system of chemistry, begun to be spread in 
France in the form of imperfect translations. It was only on 
the spot itself, from the mouth of these workmen, and in the 
view of their labours, that notions could be acquired regarding 
the rock formations which contained the mines, the laws of their 
situalion, the best means of mining them, tracing them, and 
purifying their productions. 

Bui if the workmen alone possessed all tiiese secrets, it was 
necessary that those who were to wrest them from them should 
be more than mere workmen ; enlightened minds could alone 
collect into a system that mass of scattered facts, the aggregate 
of which those who knew them were very far from being able to 
apprehend, or even to form a conception of their relations. 

It was tlierefore resolved to take into the school of Bridges 
and Highways, some young persons already versed in mecha- 
nics and pbysics, and for the purpose of their being educated 
in the art of mining, to send them into the districts where the 
greatest progress had been made in that art, namely the Hariz 
in Saxony, Austria, and Hungary. 
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M. Trudaine's choice, as directed by M. Peyronnet, fell on 
M. Jars and on M. Duhamel, whose history we are relating. 

As a preparation for their journey, they were sent to inspect' 

the most important mines which France then possessed. Fromf fl 

1754 to 1756, they visited those of the Ardennes, of the VoBgevI 

Mid of the Pyrenees ; and, in 1 767, they set out for GermanyJ | 

The diligence with which they applied to their researches^ J 

lymay be judged of by the collection published under the titk; I 

Voyages Metallurgiques, which bears the name of M. Jars, bUti I 

L which is in a great measure the result of their united labours^ I 

■L All the memoirs regarding the forges of Austria, Styria, sixA I 

L Carinthia, and those of Bohemia and Saxony, are the work <^ 1 

I, the two young authors, and several of tliese memoirs were coaw. J 

^posed by M. Duhamel alone. 

It would be unjust to estimate this work according to thoi'l 
vpresent state of our knowledge. In the period of more than 6& I 
L years which has elapsed since it was published, the theory of ali | 
kthe sciences which treat of minerals has undergone two or three i 
KRVohilions ; and it must be remembered, that, at the time we I 
gllude to, the masters whom our young inquirers could consult 1 
were not theoretical men. The ideas which the directors and 
Lproprietore of mines then possessed, were scarcely more elevated 
a those of the workmen whom they employed. Every thing 
led mysterious in the purely empirical results on which ibear , 
^ures were founded. The birth and maturity of metals 
Lirere beheved in ; nature, it was said, required to be aided ia ( 
tbringing them to perfection. Mercury, sulphur, and salt, vari. 1 
Kously modified, formed their elements. In a word, metallurgy i 
spoke almost entirely the language of alchymy. 

Geology was still farther from having attained a scientific 
form. As yet, Lehman had scarcely distinguished with pre- 
cision the secondary from the primitive mountains. The i 
merous circumstances relating to the superposition of minerals J 
were not even imagined. Desaussure had not travelled, Delue | 
had not written, nor had Werner yet, by the power of his supe-' \ 
lior genius, in some measure reduced to order the mineral i 
world. 

• ' It is a reflection which we are frequently obliged to mata, 
\ wheo we have to retrace the history al out iefto'w.'KvCTsJQCT's. 
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whose career has been long ;— the ideas and the language 
adopted in the sciences during their youtli again occur to us, 
and we feel as if we'wpre engaged with some nation of antiquity. 
Half a century has sufficed to metamorphose all ; and probably, 
in the same period of time we also shall have become ancient to 
the generation that will succeed us. These considerations teach 
us never to forget the respectful gratitude which we owe to our 
predecessors, and never, without examination, to reject the new 
ideas which an ardent youth conceives, and which, if they are 
just, will prevail in spite of all the efforts which the present sge 
may make to repress them. 

This much is certain ; the facts which MM. Jars and Du- 
hamel collected are very numerous ; that at that period they 
were almost entirely new to France ; and the perspicuity and 
arrangement of their descriptions rendered them intelligible to 
all who might give them a perusal. The work in which they 
are embodied contributed essentially to that improvement in the 
art of mining, the fabrication of iron, steel, and tinned iron, and 
the digging for coal, which has of late ytars taken place in 
France. Their work also led lo the increase of establishments 
devoted to the preparation and manufacture of these productions 
of the mineral kingdom. 

It was not less honourable to the authors, that there prevail- 
ed a constant friendship between them both during their long 
researches, and when they were engaged in giving them to the 
public. Their connexion exposed them to become jealous rivals, 
but their character preserved them from that evil. Even abroad, 
their conduct was uniformly regular and respectable. They 
gained the friendsliip of several of the distinguished men whom 
they visited, and more than once proposals were made to them 
to accept of situations from the princes through whose countries 
they passed. 

M. Duhamel especially, whose modesty formed a striking con- 
trast to the generality of travellers from his own country, was 
held in very great esteem. The Austrian Government wished 
to attach him to their service, but he was called home, both by 
the official situation which had been promised him, and by 
another desire still dearer to his heart, Since his flight from the 
attorney, he had not seen his father, and the idea of having left 
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traces of displeasure in the mind of the good old man weigli 
ed heavily on him. He hastened to implore his pardon. But 
it was not the prodigal child returning, miserable and humiliaC^ 
ed, to his paternal mansion : it was a man of education, 
able for his conduct, and who had probably opened a surer pal 
to fortune than that which he had been desired to follow, 
will easily be conceived that the father's anger was appeased 
beforehand. 

M. Duhamol the son, therefore, now expected to be in- 
stalled in the functions for which he had been prepared by so 
I long a trial. He went in haste to Paris, and made inquiries 
respecting the accomplishment of the preparations that had 
been announced. But a total change had taken place in the 
administration, A most imfortunate war had exhausted ihe 
I finances. M, de Seychelles, the enlightened minister who had 
r despatched the young people on their journey, had no longer the 
I direction of affairs. Three other ministers had succeeded him 
in the short space of two years, without contributing any thing 
I to public credit or prosperity, and M. Silhouette, the one who 
I was then in office, had been more unfortunate than all the rest.' 
I An eternal ridicule has been attached to his name from tl 
I paltry dark likenesses at that time in vogue ", and which affoti 
in some measure an emblem of his operations. It was not eitho'' 
to him or to almost any of those who succeeded him, each fiw 
I few months, still less to the Abb^ Terray, of formidable memorj 
I who governed the finances until the death of Louis XV., ihd 
I any thing could be proposed with a view to future prosperity. 
I M. Trudaine, therefore, gave up his intentions for the present? 
I and M. Puhamel remained without employment. He did not 
I murmur, however, nor did he endeavour to obtain by solicitations 
I what had been refused to his labours. As during all the rest of 
\ his life, he remained quiet, and sought for resources in himself! 
I His leisure was occupied, and his existence supported by gtvii^ 
I advice to mining companies. He even wrought for individual^ 
I and, in 1764, he entered into the service of a rich proprietor ^ 
I director of a great foundery, to which were joined several 
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In this establishment it was quickly seen to what extent 
knowledge may contribute to the acquisition of wealth. In 
a few months the expense was diminishecl, and the produce 
doubled. An entirely new art was also introduced. From the 
year 1767, steel was manufactured of such excellent quality that 
it was bought up by certain Englishmen to be sold again as 
English steel, so much did they dread the loss of a reputation 
which they then exclusively possessed, and more than 800,000 
hundred weights of it were annually manufactured. 

Afany years after this period the manufacture was pretended 
to have been imported into France, and a large reward was de- 
manded for it. M. Duhamcl acted with more disinterestedness. 
In 1777, he published his mode of procedure. On this occa^ 
aion he added, as he always did, modesty to disinterestedness, 
and did not even take the trouble of claiming his right to 
priority that would have secured him wealth and indepen- 
dence. 

A less dependent situation might have given amore extensive 
influence to his talents, and he conceived a plan that would 
have secured his wealth and independence. He formed a scheme 
of establishing founderies and forges in the barren grounds 
which it would have been easy to supply with fuel by means of 
the pines so abundant, and at that time so useless, in that sandy 
country. The articles of agreement were made out, the success 
of the undertaking did not seem doubtful, but it was necessary 
to leave the establishment over which he presided i and it seemed 
that a proprietor whom he had so effectually aided in becoming 
rich, could not withhold his consent to grant that freedom which 
in its turn might aid the fortune of the man who had served him 
so well. 

It was quite the contrary, however. Duliamel's master, who 
was of a violent character, and was at this period in the highest 
credit, so far abused his power as to cause him to be apprehend, 
ed by soldiers, and guarded in sight of his establishment. 
Scarcely would one of the great vassals of the crown have, at 
the height of the feudal system, attempted such violence. It 
proved at least the value that was attached to the services of 
M. Duhamel, and brought to mind those times when the al- 
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chemists were imprisoned, in the hope of forcing ihem to make 
gold. 

Fortunately we wore no longer in the 12th century ; the King, 
to whom M. Duhaniel's friends were obliged to make direct ap. 
plication, gave him all justice, and the circumstance having 
recalled him to the remembrance of the minister, contributed in 
the end to his withdrawing himself from the precarious situa- 
tion to which he had been reduced. 

In 1775, he was named commissary of the council for the in- 
spection of forges and furnaces, which opened up anew the 
path to etijployment. However, he always regretted that this 
event broke up his plans with regard to the barren grounds, 
GO firmly persuaded was he that they would not only be a new 
source of public prosperity, but also a ceitain basis to his own 
private fortune. 

While he was connected with his great foundery, he had 
begun to make known his own discoveries and observations. In 
1772, he made a journey to the I'yrenees, and shewed the advan- 
tages of the Catalonian method of manufacturing iron, and the 
possibility of applying it to the mines of the interior of the king-. 
dom. It is well_ known that this method consists in making the 
ore pass immediately into a state of semi-fluidity, in a crucible, 
■where it is preserved from the contact of air, and in submitting 
it immediately aftei- to the action of t!ie hammer. In this man- 
ner the great outlay required for the construction of furnaces 
is saved, much fuel is economised, and less is lost by combus- 
tion ; the iron is separated and refined in tiie same crucible, and 
by a single operation. To prove that the rock ores of the 
Pyrenees were not the only kinds that might be thus treated, he 
had ores transported from the Angoumoia and reduced at the 
Pyrenees. The operation succeeded perfectly. 

Once free from all engagements with individuals, he set no 
bounds to his zeal, and his writings and experiments became 
more numerous. In 1775, he viated the mines of Huelgoat 
in Lower Bretagne, and discovered to the great benefit of 
the proprietors, that a substance of an earthy appearance, 
which they rejected as useless, was very rich in lead and silver. 
In 1777, he improved the forges in the same country, as "wt'i. 
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as the founderies of carroD and iron balls at Lanoue, and pub- 
lished, as we have already mentioned, his secret with respect 
to the cementation of steel. 

Iq 1779, he projected great improvements in the refining of 
silver, that is to say in the art of separating that metal from 
copper by means of lead. In 1783, he invented an instrument 
calculated for following belter the direction of veins, and for 
determining the points at which they cross. In 1 784 especially, 
the period of a great competition for a place in the Academy, 
he presented still more numerous memoirs than formerly. He 
fumi&lied a means of extracting metal from the poorest galenas ; 
taught how to treat without loss the ores rich in iron, by add- 
ing to them in suitable proportions earths calculated to produce 
a sufficient laitier, and thus prevent their combustion ; shewed 
that most of the scoriEe of lead may still be turned to accoui 
and pointed out the surest means of extracting gold and 
from goldsmith's ashes. 

These last works procured him successively in the Academy 
the places of correspondent and associate, and at length obtained 
for him from the government the recompense so long promised 
to his first eiforts. 

The minister of Louis XVI. i-esumed the old projects of M. 
Trudaine. In 1781, M. Necker laid the first foundation of 
their realization, and, in 1783. M. de Calonne completed it. A 
school of mines was established at Paris, and after more thi 
twenty years expectation, M. Duhamel was nominated to th( 
chur of mining and metallurgy. 

Undertaking such an office was devoting himself someffi 
late to an occupation for which he was designed from his yoi 
and which should have been commenced with the active vigour 
of that age. Not only was it difficult for M. Duhamel to ac- 
quire all of a sudden the elocution which could alone fix the at- 
tention of his pupils ; he had also to learn in detail the theories 
whose progress the exercise of art, and a life passed in forges 
and manufactories had not permitted him to follow, and to en- 
ter anew upon the meditations necessary for arranging them so 
as that they might be brought forward in a manner worthy of 
his office. He had to inform himself in short of all that scien^* 
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[ and lime had recently added to the art. His devotion to his 
I duties, and his love to his pupils, supplied all ; from the begin- 
Ding he shewed himself worthy of his situation, and during tbtf 
d]irty years he filled it, the affection and gratitude of thosor 
I whom he taught continually rewarded his labours. The graJ 
I titude of many others also was due to him, could he have to* 
\ daimed it from all those whom he has enriched. 

In fact, if it be desired to know wliat effect a well arranged^ 
I ^titution, however inconsiderable it may be, what a public pro^ 
I fessorship, for example, may produce in a great kingdom, let iV 
^ be considered what our mines then were, and what they have* 

e become. Our workings of iron and coal are quadrupit 
I tlie iron mines which have been opened near the Loire, in I 
1 eoal district, and in the midst of fuel, will produce metal at tl 
I Kune price as in England. Antimony and manganese, whii 
e formerly imported, we now export largely. Chrome, whii 
I Vas discovered by one of our chemists, is also now the very' 
I HBeful production of one of our mines. Already very fine tin has 
I been extracted from the mines of the coast of Brctagne. Alum 
1 snd vitriol, formerly unknown in France, are collected there in 
I abundance. An immense deposit of rock-salt has lately been 
I discovered in Lorraine, and there is every reason to believe that 
I these operations will not stop there. It is not undoubtedly to a' 
ingle individual, nor to the erection of a single chair, that all 
[ this good can be attributed ; but it is not the less true, that this' 
[ man and this chair gave the first impulse. 

was for his pupils that M. Duhamel composed his princi- 
' pal work, of which a volume appeared in 1787, under the title 
of Geometrie souterraine. 

It is well known that the metals, and especially the more pre- 
taous metals, have not been distributed by nature in homogeneous 
and extended masses. Dispersed in small parcels among rocks, 
it is only by great labour that man has been able to become poa^' 
aeftsed of them. Nor have they anywhere been scattered at raiW 
dom. Their position, like all the other relations of natural objectv 
to each other, is subjected to laws. It might be said that theald-': 
t mountains have been broken or split to afford them asyiumi.' 
I Those immense fissures which traverse rocks in all directi 
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look as if they had been subsequeotly filled with the foreigi 
materials at the bases of the mounlain, and it is in the intcrrals 
of these foreign rocks, in these veins, that the precious mole- 
cules, often of very varied composilion, are deposited. From 
them the successive discoveries of chemistry have enabled us to 
extract the metals in their pure state. 

The art of the miner consists in discovering principal veins, 
in follovfing them, in finding them again when tliey are inter- 
rupted, in allowing none of the accessory veins wliich may in- 
tersect them to escape ; lastly, in raiding all the parts that may 
conlain metal, and in raising none else. He must therefore 
know the general laws of the distribution of veins, of their in- 
flections and intersections; and when he has wrought out a 
part, when he has perforated the mountain in every direction 
in which veins have presented themselves to him ; when he has 
scooped out a second time this labyrinth, which seems to have 
existed since the onginal disruption of the rocks, and before the 
substances which fill up the fissures were deposited ; he must be 
able at all times to find his way through those gloomy recesses, 
he must even retain an accurate knowledge of the galleries, of 
the veins which he has abandoned, that he may not be annoyed 
by the waters, on coming imprudently upon them again by a 
different route. 

Such is the object of subterranean geometry ; it finds out the 
direction of the veins toward the cardinal points, and their in- 
clination to the horizon; it fixes the three dimensions of the 
works ; it follows them, and verifies their progress by clear and 
distinct images. Its means are such as they might be in those 
narrow cavities, where the view extends only a few feet, and 
where the light of day does not penetrate. Some lamps, a 
compass, and an instrument to measure the inclination, are all 
that can be used. It cannot, like common geodesy, either con- 
nect its operations with those of astronomy, or establish great 
triangles, to rectify its small errors. It therefore requires par- 
ticular methods, which supply by their accuracy of detail those 
grand means of rectification ; and these methods must be such 
as men of the class who pass their melancholy lives in those 
depths, may comprehend and execute with sufficient accuracy. 

These operations are what M- Duhamel teaches in bis book, 
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It is not a work of an elevated order of geometry, nor one thi 
bad the pretension of offering new mathematieal tmthi 
1 .a purely practical treatise, a sort of surveying of a particular 
I kind, but which the art of mining could want, and which every 
miner would have been obliged to make out for himself, had 
I not the author spared him the trouble. This work is at the 
I present day the manual of sll who practise the art of mining 
France; and as if the light of improved science ought to re- 
flect toward the focus from which it had issued, it has been trail** 
lated into German, and is very generally diffused among thi 
miners of that country. 

In the subsequent part of his work, M. Duhamel intended ta 
I treat of the other processes of the art, of the various modes of 
f digging, incasing, walling, venlilaiing, and drying mines, of 
I transporting tile ore, picking, washing, stamping, melting, and 
[ refining it. The police of mines, their administration, die ques- 
I tions of law which refer to them, and the regulations to which 
1 they are subjected in different countries, were equally to be ex- 
I plained. But the events which involved the country in confu- 
I ^on a short time after the publication of his first volume, arrest- 
I «d the progress of the work, and we can form no idea of i| 
t excepting from the fragments which he has inserted in the Ei 
i cyclopedic Metbodique. 

During these events, M. Duhamel himself was much dis- 
r tressed; but he acted as on all other occsions, he took precau- 
I tions without complaining. At the first appearance of di 
I %e purchased some lands in America, and formed the resolul 
B«f carrying his talents to that country. 

When on the point of embarking, he still granted some 
I nents to the tears of hie family : but in the few days which this 
I ^lay occupied, the men who menaced every kind of merit were 
P thrust down, and immediately the proposals of the government 
] which had been restored to some degree of moderation, 
him anew in his country. After this period, he discharged 
duties of professor and inspector-general of mines, and in 
latter quality performed important missions, always with i 
and always without ostentation. At length his age, and loss 
L strength, forced him in 1811 to retire. He was then 81 yeatK 
l^dld. The remaining part of his life was paswi to <:s\wv te 
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tircment among a beloved family. The pains of the gout alone 
sometimes interrupted his tranquillity, and caused him the 
greatest of his disappointments, by preventing him from going 
regularly, as hefaad been accustomed, to hear his fellow-members 
at the Academy, for there he was as constant as he was silent. 
In his family he was as modest and mild as in the world. 

At length he slept the sleep of the just, on the 19th February 
1616, aged somewhat less than 86 years. A son, one of his most 
distinguished pupils, and inspector-general of the mines, revives 
his name in the career on which he first entered, and in which 
this son has already made not less remarkable progress than his 
father. 
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Observations in Answer to a Memoir by Messrs Sedgmck emd 
Murchison on the Austrian Alps *. By Ami Boue', M, D, 
F. G. S. M. W. S. &c. he. Communicated by the Author. 

In the memoir of the two active members of the Geological 
Society of London, we were pleased to observe, that they had 
described and classified the various alpine deposites nearly in the 
order which we pointed out in our papers in the Edinburgh 
New Philosophical Journal for 18^0, and in the Zeitschrift 
fiir Mineralogie von Lconhard, for 1829, and in the Journal 
de Geologic, Nos. I. & II. for 1830. Nevertheless, they have 
omitted some parts of the geological history of the Alps ; or, at 
least, they hardly notice some of the prominent subdivisions of 
these formations, which certainly would not liave escaped them 
had they allowed themselves suiRcient time to take a more ex- 
tensive view of that immense chain. As we are of opinion that 
the structure of the calcareous arenaceous chain of the Northern 
Alps presents peculiarities unknown on the southern side of the 
Alps, we could have wished that the authors in question had 
separated entirely the descriptions of each of these chains, be- 
cause the intermixture of local details, somelimes from the one 
side, sometimes from the other side, are apt to deceive the read- 
er, and induce him to believe that if a complete identity does 

■ The memoir ap|iearcil in the Annals of Fbilosopb; fur August 1830. 
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not exist, yet that there reigns a great similarity between the 
succession of the southern and northern alpine deposites. It 
has been long known, that, in Carinthia, especially near to 
Bleiberg, true transition rocks, even with their characteristic 
fossil shells, make their appearance. Our authors have add- 
ed new and interesting details to those already known, in re- 
gard to this isolated occurrence among the Alps, and excite 
the wish that these ancient rocks may be farther traced, with 
the view of ascertaining whether or not they do not actually 
extend under the secondary rocks, in the direction of Idria. 
Now, as these rocks are entirely unknown along the whole of 
the northern alpine chain, from the Mediterranean Sea to the 
Carpalliians, and as they do not occur in the Italian Alps, it 
would have been better to have presented this fact as an isolated 
accident, rather tlian endeavour to join these rocks with other cal- 
careous and arenaceous rocks, without, or nearly without, organic 
remains, which some may be disposed to call transition, while 
others will refer them to the secondary class. Besides, if these 
crystalline masses, containing encrinal beds, described as occur- 
ring on the northern side, are truly transition, certainly their 
characters differ from those of the rocks of Carinthia, containing 
ahplls. On the other hand, we see the term greywacke applied 
to rocks on the northern side of the Alps, which make a transi- 
tion from the micaceous or chloritose quartzose rocks, to others 
with a. still more arenaceous character. We confess that these 
last mentioned conglomerated masses cannot be compared with, 
or referred to, the greywacke of the Hartz or the south of Scot- 
land, but to us appear mere vafieues of quartzose talcose rocks, 
deposites also well known in Scotland, which are, in ourai»- 
Dion, less affected and altered by igneous agents than the other 
primary, but formerly arenaceous rucks. 

Aftei' these general observations on our authors' mode of 
treating the subject, we shall now take the liberty of examining 
the divisious which they propose. They distinguish, in the 
Alps, 1. With all geologists, a central primary axis. 2. Crys. 
taUine rocks, leith limestone beds, containitiff Jew organic re- 
viains, the system graduating into rocks agreeing teith the or- 
dinary transition type- 3. Red marl, sandstone, gypsum, *^c. 
' containing, in parts of their range, targe subordmate Ttvosaes «f 
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magneaian I'tvieatoiie. 4. Older alpine limcslone. 5. Alpine 
limeitone, with subordinate saiiferoua depoaites. 6. Younger 
alpine limestone. 7- Tertiary formatiati^. 

In regard to tbe centra] primary axis, we have but one re- 
mark to make, viz. that iu termination is not distinctly given 
by our authors. The primary Alps, that appear to sink out of 
si^hi between Wien-Neustadt and Oedenburg, in Hungary, 
actunily tootinue under tlie tertiary soil, and the valley of the 
Danube, and crop out again in the Neitra Comilat, to the east 
and west of that town. From this point, they extend to the 
NW. and NE. of Neusohi; and, laslly, they miile with the 
chain of Prassiva, Kralova, Hola, &c. The granitic group north 
of Presburg, as that of tlie Tatra, are only isolated portions of 
this chain. The central alpine chain would thus terminate 
geographically near to Vienna, but geolo^cally in Northern 
Hungary. It is separated from the Carpathian primary chain, 
either because one part may not have been elevated to the 
same height as the rest, or because a partial sinking down has 
buried that portion. On the other hand, the primary chains of 
the I\Iarmarosh and Transylvania, are evidently not in the same 
direction as the similar Alpine chain, and owe their origin to up- 
heavings that have taken place in totally different lines of direction. 
This is the opportunity to defend myself against a reproach 
of Messrs Murchison and Sedgwick. They accuse me of 
pushing tJte spirit of geiieralization too fir, of bringing under 
comparison formations widely separated from each otlier in the 
Alpine and Carpathian chains, sometimes by the help of miners- 
logieal cltaracters, and almost unassisted by a single organic re- 
main. If I am not mistaken, we might retort, and with more 
justice, on these gentlemen, when we find them intermingling 
the geology of Carinlhia and Salzburg ; but our detcace will 
not rest on such criticisms. We have already proved, that the 
primary Alpine chains do continue in the noriheru Carpathians ; 
and hence it is quite natural to expect in these last named 
mountains also, the continuation of the Alpine calcareous chain. 
This last fact is generally acknowledged ; and I doubt not if 
these gentlemen had vi^ted the Carpathians, they would have 
been the first to assent to it. It is to be understood that we do 
not mean to say that small calcareous deposites are placed along 
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the primary Carpathian chain ; for this is by no means ihe fact ; 
but we repeat it, that, as in the Alps, from Vienna and Pres- 
|)urg, to tiie east of the Tatra, there is an uninterrupted calca- 
iijPBOUs band, which is often separated from the primary hills by 
system of reddish arenaceous rocks. Besides, this alpine lime- 
stone is not much covered by more recent calcareous deposites, 
nor has it been so much thrown up, as to shew, as in the Alpf» 
its whole body, and to allow us to see, in this calcareous cbmn, 
also the subordinate arenaceous beds or masses. 

Our adversaries seem to imagine, not only that all our opi-l 
^ns in regard to the Carpathians are more fanciful than cor^-l 
reel, but they also appear to insinuate, that we may have mis* J 
taken for alpine limestone some other calcareous depusite, whicH J 
■we could only have examined in a few spots, and that we a£»l 
terwards united the whole according to our fancy. Happily* !■ 
iwever, our map of the north-east part of Hungary, presented 
it April to the Geological Society of London, aSbrds proofs of . 
ir local observations, united with those of Messrs Lill andj 
Beudant, and which can at any time be verified. The calca* 
leous alpine zone, whicli is coloured on the map, exists really ia 1 
nature, and extends uninterruptedly from Vienna to Tatra. 
Every one will be able, on inspecting a good map, to see that 
the numerous localities where we studied the formation, and 
which we shall enumerate, were sufGcient to allow us, even with- I 
out the aid of organic remains, to decide that alpine Hmestotw J 
exists equally in Tatra as in the Alps. If it is ever allov- 
able to make use of the witticism of Mobs, viz. that, as WO J 
.cannot determine the species or genus of a tree from the! 
liirds that sit on it, consequently fossils cannot shew the s 
of a deposite, which must be determined by position and mi-' J 
^eral contents, it is in this case. Indeed, if there be a conti- 1 
Duation of the limestone ridges of the Alps and that of the Ta- 
.tra, what necessity is there for taking into consideration llie 
fossil organic remains P even if Trilobiies occur in the Tatra al- 
pine limestone, and Bacculites in that of Vienna, if both rocks 
form one single continuous mass, if they have the same position, 
they, in our opinion, are of the same age. Now, the Vienna or 
Baden alpine limestone reappears on the eastern side of the ter- 
tiary plain of that city, viz. at the tlialance ot 5\^ ot e\^x ■av^e^i 
OCTOBER— OECEMBEB 1830. "» 
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at Wimpassing, afterwartla between Teiisch-Altenberg, Edels- 
thai, and Hainburg, from where it crosses tlie Danube to The- 
ben, and, lying along the granitic ridge, it is found again at 
Balienstein, at Borostyanko, at Pernek, at Breitenbrunn, at 
Blasenstein, Elesko, and to the east of Hradystie. From that 
village, and from Nadas, it extends to Csejta and Neu^itadt, 
upon ttie borders of tlie Wag near Bohuslariez, around Beczko 
and Trentschin, at Orecho, Sztrezezenitz, and between Hraboo- 
ka and Pucho. It forms the highest hills between the valleys 
of the Wag and the Nyitra, and is covered partly by secon- 
dary and tertiary rocks, a fact well known from the obser- 
vations of Beudant, and confirmed by those of Lill. After 
having followed this formation, step by step, we had still 
an opportunity of studying it more to the north at Preeven, 
lUova, Warin, Bela, and Tyrhova. We saw it also extending 
behind Eubin, Chlebna, and Habowka ; and a branch ter- 
minates on the norlheni side of the Tatra, from the west of 
Koscielisko to Zifjar ; in the mean time another unites itself 
with the limestone south of the Tatra, and of the superior val- 
ley of the Wag, and extends to Newsohl, where we saw it on a 
former tour, and where others have described it. 

It is true that, in this extensive calcareous chain, we observed 
fossil organic remains only between Warin and Tishova, around 
the Tatra, and in the country of Neusohl ; but the same is the 
case with the Austrian Alps ; and the magnesian rocks, full of 
small rents, seem far less favourable to the preservation of petri- 
factions than the complete dolomites. On the other hand, these 
fossils correspond with those of the limestone of the Alps, being 
belemnites, certain ammonites, certain smooth or folded terebra- 
tulites, encrinites, and zoophytes. In this way we have the 
identity and continuance of the same formaUon with the same 
fossils, and that from Vienna to the Tatra. Now, we ask 
(Mr Lill and I), are not we entitled to Twmpare some sections 
of the Carpathian limestone ridge with others taken among the 
calcareous alpine chain, and to use in this way Carpathian lo- 
calities, or sections where the strata have been but slightly de- 
ranged, to clear up in the Alps the nature of tracts, where great 
catastrophes or upheavinga have disturbed and confused the 
true aeries of deposites ? The answer to our question cannot be 
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doubtful. If our adversaries, ignorant of the Carpathians, refuse 
to adopt our opinion, we beg them first to visit the country in 
question, for, without a knowledge of the country from esami- 
nation, if they continue to deny what is obvious to us and 
others, they must not be astonished if we retort against their 
and our own also, that the magnesian limestone, and 
the red marl of Durham, is not the same depoaite as that which 
receives the same names in Nottinghamshire and Somersetshire. 
In botli cases the reasoning would be absurd. 

We rejoice, on the other hand, to agree fully with our au- 
thors respecting their mode of considering the arenaceotis red- 
dish system below the alpine limestone. It is well known that 
we, and also Professor BuckJaud and these gentlemen, compared 
it with the red marl, and even with the keuper, and that we endea- 
voured to find out in the thick beds of limestone, which are 
sometimes ferriferous, in the gypsum and the raucHwacke, some 
representations of the ancient secondary formations which are 
ill exposed in the southern Alps, and so well characterised 
from the Lago Majore to the Cadore. There is a great dif- 
ference in the composiliou of the Alps on opposite sides. Upon 
the one side, the secondary formations, nearly unaltered, support 
the colossus of Jura limestone and chalk ; while, on the other, 
the latter formations, with many peculiarities, and often with 
apparently strange fossils for such deposites, rest upon a scries 
of aggregates, almost unknown elsewhere in Europe, and which 
see connected with the primary system. That union of lime- 
stone, containing immense masses of sparry iron-ore, with are- 
naceous talco-quartzose slates, is a Gordian knot, which can only 
be cut by our theory of igneous subterranean alterations. 

In regard to the inferior alpine limestone, these gentlcmcu 
have been very fortunate in discovering in Carinthia the Gry- 
fJieea incurva in the dolomite of Bleiberg, thus rendering it a 
Has limestone. Notwithstanding the singularity of this fact, and 
that not more than two or three casts of the shells were found, 
we admit it. As this characteristic fossil of the lias is not men- 
tioned by them as occurring on the opposite side of the Alps, 
we question if ihey are right in admitting the lias in ihe Salz- 
burg Alps. If this deposite cKists in the Alps oV \iavk"^\\n.>j 
and Savoy, and even perhaps of Western Sv)'i\,3.eT\a.i\4 , \\\e AotV 
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limestone so classified terminates in the Voralbtrg, and from 
thence to Tatra we observed nothing like it. Further, we find 
only predominating varieties of light coloured alpine limestone, 
which also exist in the Western Alps, or the magnesian hme- 
stones and the dolomites. Here and there at Werfen, between 
Abtcnau and Radstadt, the undermost alpine limestone bides 
some small masses of dark coloured limestone, or of greyish 
magneaan limestone, which also exist as subordinate beds in the 
arenaceous red-coloured system ; but it is by no means certain 
that these masses represent the lias. 

On the other hand, we, as has been done by our authors, com- 
pared the whole alpine limestone with the oolite series, and even 
with the uppermost members of the series, and its saliferous sub- 
ordi nate masses appeared to be nothing more than accidents of the 
Jurassic subdivisions, not far fi-om the Oxford and Kimmeridge 
clay. Their descriptions of the salt of Hall, Hallein, and Ischel 
are correct, and correspond with what has been very often pub- 
lished by others. Nevertheless, the peculiar cellular rauchwacke- 
like limestone near Ihe salt of Hall escaped their notice ; and the 
valley of Lavatsch behind these masses would have fully repaid, 
by its fossils, the trouble of a visit. At Hallein they appear 
not to have sufficiently distinguished the two or three great 
bodies of rock, where sandstone or limestone alternately predo- 
minate, and they have neglected to give the exact place of the 
orthoceratite limestone. 

We observe with pleasure, in their article on the itewer alpine 
Umeslone, that they place the saliferous arenaceous fucoidal de- 
posite of Hallein under that kind of limestone which forms the 
Unlersberg ; this position, and the transition of these two rocks 
into each other, is the discovery of our excellent friend Mr Lill 
von Lilienbach, This same formation underlies, according to 
our authors, the hippurite limestone, covered by gypseous marls, 
nummulite rocks, sandstones and marls, with Grossau fossils. It 
is already known that they make the Gossau marls tertiary, and 
that the Untersberg would offer an isolated, or, if they choose, 
a second example of the transition from the chalk formation to 
the tertiary. This is the great point of controversy, which we 
shall consider in a subsequent part of this communication. On 
tfie other hand, ihey misplace the coal mines of the Alps of 
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Lower Austria, for tliey are not all in newer alpine limestone, 
DS has been shewn long since in the writings of Stutz, Riepel, 
Constant Prevost, and our own papers, wliere it is made plain 
that these coal beds are in the inferior part of an arenaceous de- 
posite, superior to that limestone, viz. in the Vienna sandstone, 
which they indeed mention shortly as a deposite, separating tbe 
newer alpine limestone from the tertiary rocks. Notwithstand- 
ing they acknowledge, in that sandstone, all the paleological 
characters of the secondary period, they do not inform us of the 
position which that sandstone occupies in relation to the hip- 
purite and iiummulite rocks ^ they rest satisfied in placing it 
above the newer alpine limestone. Besides, they annex to that 
sandstone, rocks belonging to the greensand, as, for example, 
the locality of Sonthhofen ; but they do not venture to pronounce 
that greensand includes our Vienna sandstone. Still further, 
in speaking of the Kressenherg sandstone, which they believe to 
be tertiary, they describe Mount Kasdielstein, which is com- 
posed of Vienna sandstone, with ammonites and belemniles; 
and they separate carefully, by & fault, this deposite from that 
of the Kressenberg. Indeed, this is also our opinion; and 
they tacitly adopt it, by placing the Vienna sandstone between 
the superior alpine limestone and the greensand- Why, then, 
do they not mark the Kascbelstein in their section. Fig. 2 ? 

The section on the Tertiary formations is that whiqh most 
concerns me. They reproach me for not understanding their 
classification of Sonthhofen, a locality which they could not pos- 
sibly place in die tertiary class, but in the secondary. We ac- 
knowledge our ertor here, but do not understand how they can 
separate the Kressenberg from it, which they descxibe as identi- 
cal in a mineralogical point of view. The fossils alone remain their 
guide in this violent separation. Of 172 speciesof fossils of the 
Kressenberg, 42 have been considered tertiary by Count Munster, 
and no miner, they say, ever saw secondary fossils in this locality. 
This is dieir sole argument. We would first beg the Count to 
determine all the fossils of Sonthhofen, and then we would 
see if these crustacea (craw-fisbes), belemnites, ammonites, are 
not associated with or covered by au aggregate of shells, partly 
of species still considered as tertiary. Until thai be done, an 
important part for the solution of the problem bY\t.5tos«\k«i»o.>t 
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is wanting, for the presence of petrifactions is only accidental. 
As it 13 not necessary for the characterizing of every chalk de- | 
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posite that it contain Crania parisiensis, may not the locality of 
Kressenberg have been unfit for the habitation of the animals 
whose remains are searched for in vain ? Besides, why are the 
Crustacea (craw-fishes) so abundant at Sonthhofen, and so scarce 
at Kressenberg ? Why are the terebratulites more numerous in 
the first than in the second place ? Why are more univalves in 
the latter than in the former, while the large oyster and the 
Echinidea seem equally distributed ? Sonthhofen is acknow- 
ledged to be greeilsand, as also the Mount Fis, but turrelites 
occur only in Fis, 

If the ferriferous deposite of the Kressenberg was isolated at 
a distance of SOO miles from Sonthhofen, and if such a deposite 
had been observed elsewhere in the tertiary series, the conclusion 
of our adversaries would be of some value. But this instance of 
pisiform iron-ore would be the only one known in tertiary for- 
mations ; and further, this deposite is not isolated, but, on the 
contrary, it is connected with that of Sonthhofen by means of 
similar rocks which crop out here and there, on the foot of the 
Alps between Adeholzen and Anzig, behind Bergen, between 
Aschau and Rottau, especially near Brancnberg, New-Baiem, 
and Heilbrunn. On the other hand, these gentlemen could 
easily have visited, from Salzburg, a similar deposite on the 
Haunsberg group north of that city; and if they had visited, 
as liill and I did, the northern foot of Mount Trauenstein near 
Gmund in Austria, they would have seen there also the rocks 
and fossils of tlie Kressenberg, and those of Gossau, as they 
have erroneously marked in the section, Fig. 1. The nummu- 
lite iron-sandstone is there interposed between the Vienna sand- 
stone and the alpine limestone ; and the fossils of Gossau exist 
only on the southern side of Mount Trauenstein, in the small 
valley of the Eisenbach, and in another deposite: 

Now, we ask, can a more evident connexion be desired ? Is it 
not evident that the deposite extends along the foot of the Alps, 
from Mount Trauenstein to Sonthhofen, from whence it passes 
through the whole Voralberg to Switzerland, as these gentli 
also mention to be the case ? We ask them, if they will not find 
very difficult to classify all these localities between. Sonthhofen 
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and Krcssenberg, and serving aa connecting parts, and as yet 
unknown to theni P They will themselves confess the small im- 
portance of tlie more isolated position of ihc Eressenbcrg com- 
pared with that of Sonthhofen, of which the hills are united to 
the alpine limestone chain.; for this is only an accident resulting 
from a total (bouleversement) overturn which affected these 
mountains, of which some remained connected with the Alps, 
while others have been separated from them. At the Kressen- 
berg, the inferior beilB, which at Sonthhofen contain the inoce- 
ramus, the belemnites, he, arc buried under tertiary and allu- 
vial rocks, or have been hidden by a falling down. Lastly, we 
ask our opponents what opinion they would entertain of our 
logical reasoning, if, on examining, at two distant pointii, their 
magnesian limestone which runs through ^England, and being 
unacquainted with the whole extent of its distribution, we should 
classify one point of it with the secondary hmestone, and the 
other with the transition, in conformity with the fossils we had 
seen in each locality ? Would they not say to us that the age 
of a deposits must be characterised by the whole of its fossils, 
and not by the shells of one or two localities ; and notwithstand- 
ing the identity of many fossils of the magnesian hmestone and 
^atisition Umestone, they would remind us that, in the first, 
vther fossils pec ubar to this deposite may occur, which, however, 
may be wanting in different places, witliout changing the true 
fitate of things. I trust this example is qiute in its place. 

Our authors attack ua also in regard to our dassification o/" 
ViiC tertiary depoiitea of the basins of' Bavaria^ Austria, and 
Slyria, and they reproach us Jar laying too muck stress Ofi vii- 
neralogical cltaracters, (p. 109). We thought we were as well 
nware as they of the insufficiency of this last argument. But 
we we right in saying that in the basins just mentioned, as in 
Switzerland, there are only tertiary subappenninc deposites, or 
formations superior to tlie tertiary nummutite limestone of 
Paris. Our opponents contend that they have recognised, by 
means of the fossils in the basin of Gratz, rocks of the same age 
as the London clay. If they are of opinion that they have a 
«ufBciency of fossil shells for establishing such an identity at 
such a distance, we would not be so foolish as to contest this con- 
<:luston, which, besides, is conformable with, out owxv \dea&, t'?^ 
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we do not see any reason for consid,ering the London clay as an 
equivalent of the whole mass of the Paris tertiary limestone ; 
and, as we reject the plastic clay as a distinct formation, arran- 
ging it as Eubordinate to the limestone, we do not see the neces- 
sity of a plastic clay in England. No one in England would 
have thought of separating the plastic clay and the London 
clay, if that formation had not been proposed and established at 
Paris ; now, however, as that opinion is admitted lo be errone- 
OUB, it is plain that there is no longer any necesaity for search- 
ing for it in England. In sliort, the London basin seems to us 
to be only a portion of that vast basin of Northern Europe, 
where the superior deposites predominate, and not at all an equi- 
valent of the Parisian one. 

At page 109, on the locality of Haring in the Tyrol, our au- 
thors reproach me with having overlooked the marine shells : if, 
however, they turn to my work on Germany (Gcognostiches 
Gemalde Deutchlands mit rucksicht auf den benachbarten, 
Laiidern 1829), they will find, at page 403, that we discuss 
what genera of marine fossils are to be found there. Haring 
appears to have been a kind of lagune in a longitudinal valley, 
which, communicated by some rents with the Bavarian tertiary 
sea, but the rest of the valley of the Inn was formed by far later 
fissures, for it does not contain tertiary rocks. On the other 
hand, it is well known that Haring presents some dubions cha- 
racters which have induced some observers to place it in the green 
sand, although still the most plausible arrangement is with the 
tertiary lignites. 

In regard to the Nagclfluh (p. 109), they confess not to 
be completely acquainted with ic; but tJiey lay much stress 
upon the opinion that U is a tertiary dcposite. It cannot be 
doubted that there are nagelfluh or calcareous conglomerates in 
the true molasse. Other similar beds occur also in the upper- 
most tertiary formation, as at Vienna; and even the alluvial 
soil contains great depo»tes of nagelfluh, as at Salzburg, and in 
the Austrian alpine valleys. But there is also another conglo- 
merate, a very thick deposite, which borders some parts of the 
Alps, especially in Switzerland, which, according to every well- 
informed geologist, has very peculiar characters, viz. that it con- 
tainsnot only dehnsoi sXi the different secondary alpine limeetones 
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ilones, but also rounded fragments of primary and 1 

crystalline or slaty rocks, which are foreign to the I 
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alpine geology- No one but will at once see the high interest 
of such a composition ; and he will find, without surprise, frag- 
ments of this rock in the more recent nagelfluhs. Now, these 
peculiar rocks appear as if dipping under the alpine limestone, 
while, on die contrary, as along the Lake of Ziig and else- 
where, the molasse appears to dip under the first deposile ; 
but no one has been able to confirm the truth of this double 
position, and nobody ever found in the ancient nagelfluhs any 
of the shelly beds of the tertiary molasse. For these rea- 
Gons, we still remain persuaded that it is a secondary deposite, 
and that its peculiar position in regard to the neighbouring 
masses of rocks is only an accident, caused by the upheaving, 
which affected not only the calcareous chain, but also the hori- 
zontal tertiary beds. The same peculiar nagelfluh rocks have 
beenfoundunder thegreensandof the Voralbergand the Allgau, 
and again north of Salzburg, and even to the south-east of that 
town. Lastly, in the middle of the Austrian Alps, the alpine lime- 
stone appeared to us to support here and there chalky deposites, 
at the base of which hmestone were seen naglelluh rocks asso- 
ciated with molasse-like rocks. In this last case, as to the north 
of Salzburg, they contained rolled masses foreign to the moun- 
tains composing the Alps. In those places where these foreign 
boulders were wanting, the chalky deposites were so isolated 
amongst lofty hmestone hills, or surrounded by them as in basin, 
a situation which sufficiently explains the absence of such boul- 
ders or transported rocks, which no force could ha\e brought 
into such hollows. All these facts brought to our recollection 
the rocks in the vicinity of the Swiss nagelfluh, and we ima- 
gined that we saw there the same connexion of these problema- 
tical masses with greensand rocks, as to the south of tiie Rigi, 
at the foot of the Pilatus, at Thun, at Saarnen, at the Voirons, 
&c. We wait now lor the dissent or assent of alpine geologists 
to this statement. 

Lastly, We come to our controversy in regard to the age of 
the Goatau d.-posite. In their section (Fig. 1.) they have well 
expressed its unconformable and overlying position upon the 
.al^ne limestone, and in a deep and large crn'vI'j o^ ^Jaa.v ^owsva^ 
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tion. We grant them that similar beds are to be found in some 
points at tho foot of the northern alpine cliain. On the other 
hand, we shall be careful not to compare, as tliey have done, 
the position of the Gossau rocks ivith that of the molasses in 
the longitudinal valleys of the eastern Alps, and conclude from 
this false vievr tltat rocks of the same age can exist also in the 
Sahburg alpine ■valleys, (112). Indeed, most of the valleys of 
Salzburg are transverse ; that of Gossau is of this description ; 
the longitudinal valleys of that country are occupied by lakes, 
but these do not, any more than the transverse, offer traces of ter- 
tiary rocks. These transverse valleys have been formed gene- 
rally during a period posterior to the tertiary rocks, and the lakes 
have perhaps occupied more ancient cavities, without directly 
communicating with the tertiary sea covering the existing flat 
country. In the same manner, it is acknowledged that the lon- 
gitudinal valleys of the eastern Alps are far more ancient rents 
than those which conduct the traveller through the alpine lime- 

■ stone chains. The comparison of our opponents seema so erro- 
neous, and the case of Hiiring, again brought forward, appears 
so much of the same description, that we cannot help express- 
ing our astonishment that sets of rocks, so different as tiiose of 
Haring and Gossau, should be compared together. Lastly, If 

■ the valley of Gossau has been filled up by tertiary rocks depo- 
sited by an arm of the tertiary sea of the flat country. Why 
do these same beds not occur throughout the space between 
Gossau, Gmund, and Saltzburg, in all these great transversal 
and longitudinal valleys ? Hence we cannot see the probability, 
with our adversaries, that tertiary deposites may have been 

■ formed in the valley under examination (US). 
On the other hand, they remark, that there is a great break be- 
tween the chalk and the calcaire grossiere or tertiary iiiferior 
liviestone (183), and that a deposite somewhere fills up the inter- 
val, and connects the tertiary soil with the chalk. The hilt of St 
Peter, at Maestricht, owing to its containing a mixture of secon- 
dary and tertiary fossils, is proposed as an example of this kind. 
First, after reproaching me with comparisons taken in distant 
countries, it seems that my critics expose themselves still more 
than I to this objection, for Maestricht is very far from Grt>ssau, 
ami thatlimeslone bears but little resemblance to that of Gossau, 
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a its poGition, nature, and fossils. Bcudes, the small number of 
I smilar petrifactions 'v^ of no consequence, because this accident 
r can be explained by placing both deposites in the chalk, as well 
I as by classifying both in the tertiary soil. But most concholo- 
I gists and geologists still consider the bacculite limestone of 
I Maestricht and of Valognes, which resembles that of the Danish 
r Isles, as a part of the chalk formation. <(' 

After having considered the depasiie of Maestricht, we res 
J turn to the reasoning, apparently fair, that the tertiary soil ap- 
I pears always to be separated Jrom the chalk by a break. Our 
I adversaries forget that there are a good many similar cases in 
I geology. Thus, in certain basins, the old alluvium (diluvium 
I of some English geologists) occupies a higher level than the 
' modem alluvium ; the two deposites are not intermixed either 
I by transition or alternation ; because, probably, sudden rup- 
tures, various catastrophes, have occasioned a sudden sinking of 
the level of the water during the alluvial period. Besides, how 
many formations, deposites, and even beds, are not placed in un- 
coDfonuable and overlying stratification, the one upon the other, 
in consequence of accidents occasioned by upheaving, slipping 
down, and total overturning, which have affected the inferior 
masses, before the deposite of the superior ones ? The case of the 
chalk seems to us a very simple one, for we do not see the ne- 
cessity of its being connected, at least in Europe, with the tertiary 
soil ; at the same time, we do not deny that such may be the case 
in other parts of the world : allowing such a possibility, we do 
not see the necessity for a new and unknown formation to effect 
such an insensible transition. We agree with many eminent geo- 
logbts in thinking that, in Europe, the termination of the chalk 
period was characterized by tremendous catastrophes; whole 
chains of mountains have been heaved up, immense lines of 
volcanic eruptions first made their appearance, and in conse- 
quence most dreadful and great ruptures took place, and whole 
continents were thrown up. In this way, the sea would leave 
dry a great part of the countries it formerly covered, and the 
I deposites formed under its surface, or along the shores, would 
I maturally occur in unconformable and overlying stratificatiDn, 
I Bometimes in gulfs surrounded by steep chalk-cliffs, sometimes in 
I {irimary or secondary creeks. The immense thaTv^c?, \Wv X-wJ*^ 
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place at that period arc fully adequate to explain why whole 
classes of animals, as belemnites, &c. and even of vegetables, 
disappeared from Europe, and that other aoimals and plants 
took their origin, or sprang into existence ^m this new stale of 
things. 

In pursuing our examination of the reasoning of our adver- 
saries, we were startled with the following remark, — " i/iat if 
the Eastern Alps have been elevated at so recent a period, t/tere 
most be OH their JJanks a continuous mwcession of depositee be- 
tween tlte new secondary, and tAe older tertiary periods^ (^^®)' 
We really do not see the force or meaning of this observation, 
for we cannot see what an upheaving, may it even be alluvial, 
has to do with the existence of certain deposites, for very few 
formations, and especially the more recent ones, are generally 
distributed over the whole surface of the globe. The deposites 
wished for may, or may not, have existed along the Alps ; but 
the fact is, that no one, excepting our authors, have found a 
trace of them. 

We agree with our authors." that the age of the Gossau beds 
must be determined by their relations, structures, and Jbssils, 
and that there is nothing in iheir reloiions and structure which 
proves them to be older than the chalk (including the greensand). 
Besides, we confess that the appearance of many, and even of 
the greater number of the Gossaujbssils, is tertiary, from their 
state of preservation, the great preponderance of univalves over 
bivalves, and the incredible abundance qfsliells of certain genera, 
aeldomjbund except in the newest formations^'' (p. 112). But, 
on the other hand, we find ourselves brought back to the 
secondary class by the gryphites, catillus, inoceramus, nerjtina, 
trigonia, plicatula, thepectcn quinquecostatus, S:c. If, contrary 
to acknowledged geological principles, we neglect thedifficulty oc- 
casioned by the presenceof secondary chalk fossils, andattend only 
to the tertiary shells, shall we be right or wrong in maintaining 
that the deposite is newer than chalk P We do not believe that 
this mode of proceeding is allowed ; and we are gratified to find 
our opinion agree with that of men well fitted forjudging of such 
difficulties. First, if Mr Alexander Brongniart classifies, as do 
our opponents, tlie greensand of the Kressenberg in the tertiary 
fhis, it is because he has been shewn only the tertiary genera ; 
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but when he finds at Gossau inocerainus, and all ilie other 
condary genera, he does not hesitate to be of our opinion. 
; consult geologists the most intimately connected willi th) 
Kxecent secondary depositee in the Alps and in the Pyrei 

1 their opinion in conformity with ours. Thus, M. Beail- 
tmont agrees with us in regard to Gossau and Eressenherg, for 
I tie found, during his journeys through Eastern France, similar 
1 anomalies. M. Dufresnoy, at present occupied with the geo- 
I logical map of Southern France and the Pyrenees, is still more 
I in our favour, fur he acknowledged many fossils in our collect 
\ tion to be identical with those which he found in greensand Af- 
' ter a careful study of all the fossils from the chalk formation of 
the countries under examination, he concludes, that out of 240 
I species, 40 arc species that, until now, were considered as ter- 
L tiary, a case similar to that of Gossau. Still, not satisfied wil 
I the high testimonies in our favour of the opinion of Mes 
I Partscb, Eefferiitein, Lill,and ourselves, we consulted choncholo* 
Lgists. M. Dcshaycs, who saw the collection of Messrs Sedg- 
I ivick and Murchison, as well as mine, cannot admit their con- 
' elusion; and even dares not pronounce the perfect identity of 
any of the pretended tertiary species of Gossau with those spe- 
cies known in various tertiary l>asins in Europe. In London, 
Mr Sowerby seems to have been less cautious, for he named 
at least some species. M. de Roissy was also astonished with 
the ideas emitted by our adversaries. M. de France, assu- 
redly the most learned man in this department of natural 
history at present alive, also did me the favour of examining 
my fossils from Gossau. His opinion also is against the view of 
I Messrs Sedgwick and Murchison. This excellent man said to me, 
I '* 1 have collected fossils for a long time, and hence you wouldl 
Kconceive that the species in my cabinet would increase; but thiq 
X-b not the case. On the contrary, the more individuals I receive 
Kibe more transitions of one species into another I observe : andi^! 
ft consequently, the number of species become less and less. Each 
Jity appears to possess not so much its own species, as more 
■frequently its own varieties of every where nearly the same spc- 
This circumstance, too much neglected, makes the best 
works on fossils only applicable to certain localities. If 
other hand, we could get together from all parts of l.l\e w.i 
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all the series of fossils, we would see a great many species from 

i locality, identify thetnselves with those of others, because 
the connecting hnks would be present. In short, conchologists 
do not possess the means of fixing the specific characters, and 
sometimes not even those of the genera ; this can only be done 
by the study of the animals, without which no one can trace a 
strict line of separation between the accidental and specific cha- 
racters of the species of fossils or of shells." 

But we must now return loihc pclrif'actumsorJbssilsofGos- 
mn. The state of preservation of the fossils, as Brongniart well 
observes, is a character of no importance ; for, according to this 
character, we could classify, in the tertiary class, certain fossils 
from the Lavatach Alpine Valley in the Tyrol, from Raibel in 
Carinthia and even sometimes transition shells, or place in secon- 
dary formations some tertiary shells. The learned gentlemen ad- 
mit that " out of more than 100 different species, there arejrom 
30 to 40 bivalves, and of those capable of being identified, near- 
ly equal numbers are referable to the youngest secondary, and 
the oldest tertiary, formations. The univalves are much more 
numerous, especially in the quantity of each species, a fact sel- 
dom remarked in secondary deposites. Among upwards of fiO 
species, 3 oitly are found in ike chalh or greeiisand, whilst 
7 species are identified with known tertiary fbssik ; and several 
of the genera, such as Volvaria, Pleurotoma, and Voluia, are 
seldom, if ever, found in any depositc below ifie surface of the 
chalks They admit, in this way, at Gossau, more than 50 new 
fossils, which geognostical classification they do not give us ; be- 
sides, in their conclusions, they do not exclude any of the fossils 
from the recent secondary formations ; but remain satisfied that, 
heretofore, certain fossils had not been found, or were very scarce, 
in those secondary formations, which have been well studied only 
in England, and in a few places in France. The greensand fossils 
have much greater affinity with tertiary fossils, than with those of 
older secondary rocks. They admit hippurites in the Gossan 
rocks, but we suspect thaK this fossil is only accidental, and is a 
rolled mass of hippurite limestone taken up and enclosed in the 
rock, forming the base of thedeposite. On the other hand, they 
are not willing to believe that the GryphcBa cdlamha may be 
/bund at Gossau, at Jeast they do not speak of the fact adduced 
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If we atone were to stippurl this accident, we would 
strong party to combat, and our assertion might be 
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have a strong party to combat, and 
more than counterbalanced by their complete denial; but we 
have fortunately an arbiter in this case ihey cannot refuse, hav- 
ing formerly accepted his evidence. Count Munster wrote, 
March 1828, to Kefl'ersiein, that he had observed among the 
Gossau fossils, young specimens of the Gn/pkwa columba of the 
greensand, and liis letter was published in the Geological 
Gazette, page 99 of the 6lh vol. part 2d, of the Tetitchland 
Ceognostiscli-GeologiBch dargestelU. published in 1829 by Kef- 
ferstein. In my collection, I have that fossil in ihe state de- 
flcribed by Count Munster, and Mr Lill has it also. Tliis is a 
case in whicji we may apply the judicious observations of De 
France, upon the variations which a species may undergo, or 
upon the different states in which a fossil may have been petri- 
fied in various localities. We trust that this explanation will 
dissipate every doubt regarding this point, and that my oppo- 
nents will also be forced to place in the tertiary formation this 
fossil, so characteristic for the greensand, or they must change 
their opinion. Besides, M. de France recognised in my collec- 
tion another small species of gryphite, which he has from other 
<^alk localities. I 

LasUy, we come to the singular reproach made to us, that, 
order to determine ihe age of the Gossau depoaite, me 
itad recourse to t/ie characters -presented by similar patches 
Jbund here and there in the Justrian Alps. Our mode of pro- 
ceeding, whatever our autlinrs may say to the contrary, is 
•triclly logical. It was only necessary to be certain that the 
localities we compared were geologically identical, on which 
point liiere remains not a shadow of doubt in the minds of those 
geologists acquainted with the country, viz, Messrs Partsch and 
Eefferstein. Unfortunately our authors visited only Gossau, but 
they are not from this circumstance to deny that similar depo- 
ntes may not exist elsewhere. Indeed, such an assumption would 
hc: in opposition to their own theory, according to which, this 
^rmatioD fehoutd have been pretty generally distributed and 
-divided into isolated masses by the upheaving of the Alps. If 
ihey had seen, as our excellent friends, Mess. Partsch and Kef- 
ferstein, and we also, the localities of Griinbachj Hieftavi, Garos., 
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Hinter Laussa, Laimz, 6tc., they would not bave written that 
" we had no right to transport the reader over 150 miks g^ 
alpme limestone, and then to assert, tftat at Grunback, Pkst'mg, 
S,-c., ilte same deposite as that at Gossau contains beUmnitet 
and certai7i ot/ier secondary fussUs.'" — ^V- 111.) 

When we find again at Griinbach, at Piesling, &c., the same 
rocks as at Gossau ; when we see these rocks in a similar posi- 
tion ; and when three geologists recognise in these beds a great 
many of the same fossils as at Gossau ; docs it not seem that we 
have a right to spenk of that deposite when we are endeavouring 
to classify the problematic deposite of Gossau ? and we ask if it 
be allowed to say, as those gentlemen do, thai such an argument 
is nothing better than a direct inversion of' the rules /^induction t 

(p. m.) 

The hurry of writing is the only excuse we can offer for sucli 
an expression of opinion ; for what would our critics say, if we, 
in their classification of the patches of greensand in the'souihem 
parts of England, would deprive them of the liberty of placing 
under one head all the fossils of the greensand of the Isle of 
Wight, Dorsetshire, Hampshire, and Kent? They would cer- 
tainly consider me a strange logician. Besides, in the case of 
Griinbach, these gentlemen are the more to blame, as M. Keffer- 
stein had already, in 1828, in the 5th vol. p. 4*6, of his Tetitchs- 
land Geognost'isck-geologiich dargcstellt., well described the loca~ 
lity of the Wand, and had well identified by means of (he fos- 
sils the deposites of Grijnbacb and Gossau. If we find belem- 
nites, htulltes, anachites, kc, at Griinbach, it appears to us, 
after this long discussion, that we should mention the fact, and 
make use of it to establish more certainly that the Gossau rocks 
are not tertiary, but secondary. Wo do not see any thing ex- 
traordinary in the circumstance, that, in the same formation, 
some fossils may be awanting in one locality, but present in an- 
other, as is the case at Sonthhofen and the Krcssenberg. The 
deposite of Gossau also offers similar and striking examples ; 
thus, at Gossau, there is a pretty large and abundant ampul lan'a 
or natica, the place of which at Gams appears to be replaced by 
a pretty large species of tomatella, and at Wand both fossils oc- 
cur in great abundance. 

We have now finished our examination of the memoir of Messrs 
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(dgwick and Slurchison. aud we hope it has been shewn that 
D tertiary deposites (at least as they are understood at present) 
Mist in the northern Austrian Alps, and that the tertiary rocks 
r the Austrian flat land do not ascend into the transverse val- 
^s of the Alps. Besides, we think we have shewn that the Ju4 
limestone, composing the alpine calcareous chain, is covered in ' 
dil!brent places, as in the French and Swiss Jura and in theGer- 
lan Alps, by isolated patclies of rocks belongiiig to the greea- 
land and the chalk. If these last deposites do exist on the bcw- 

s of the Alps, we positively deny that there is a Iransitiail ' 
POn> that formation to the tertiary one, and we defy any one to 

lis, if we admit the total absence of tertiary rocks in the" 1 
piddle of the Alps. We might conclude here, and await the ' 
mswer of our opponents ; but we feel it right, as some ob-" 

Tera, not aware of the extent of our investigations, might su 
lose that our statements were founded on few facts, to ste 
e extent of our travels, which were continued for several yet 
I the Al|is. Messrs Hedgwick and Murchison also felt it i 
essary to enumerate on how many excursions and sections tha 
ideas were based. 

Since 1821, we have visited in our various journeys, first tl 

^rhole of the northern calcareous and primary chains of the Alps^ ' 

fom Feldkirch in the Voralbcrg to Eisenerz and Somering ini 

Btyria ; the country south of the Lofer in the Tyrol alone remtun-. 

■«d unexplored by us. On the other hand, we made a journey for 

the sole purpose of following step by step the northern foot of J 
fttbe calcareous secondary chain, in order to study thoroughly tl 
K:fHnge of the secondary sandstone, and its contact with the alpio< 

fimestone and the molasse. That journey was performed with-^ 
E4ut ' iterruption from Sonthhofen in Bavaria tr Vienna in Au»^ 

md during it we entered in succession a great number r 

■the valleys. Since that time, we have added to this survey a 

ibrtnight's stay at two different times in the Allgau, an cxcur<> 1 

jon in the Voralberg, and wc have been so circumstanced as lia>-l 

Jondnue similar observations in various places in Savoy anclt I 

wilzeriand. In order to become well acquainted with the aUi 1 

■ ^oe structure, sections throughout the whole cliain were neceft-' I 

lary ; and hence we made it our business to examine, at vai 

times, nearly the whole of the passes that cross the range. 

OCTOflSa — DECEiiSEB. 1830. t 
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ginning on the west ancl proceeding to the east, we crossed the 
Alps succefstvely in the valley of the Rhine, in the Voralberg, 
in the Allgau, along the Lech, between Fussen and Nasserdt ; 
between Seefeldl and Amergau ; between Seefeldt and Benedict- 
benren ; along the Inn, to the southern Tyrol over the Brenner ; 
partly to the south of the Chiemsee lake, in the valley of the 
Bavarian Traun, of the Saal, and the Achtnbach ; along the 
Salza from Salzburg to Werfen ; from Salzburg to Uezen ; 
from lliat place to St Gallon ; from Steyer to Eisenerz ; from 
WaJdhofen to Eisenerz ; from Gaming by Neuhaus, Palfau, 
and Gams, to Eisenerz ; from Neuhaus to Mariazell ; from St 
Polten to Seewiesen by Maviazell; from St Polten to Badea 
and Vienna ; and from Vienna to Gratz and to Croatia, through 
the Matzegebirge. The collections of rocks made at all these 
and the following localities I have preserved, and will be delight- 
ed to explain them to geologists. 

In the southern Alps, we have visited in the same way all 
the southern border of the calcareous alpine chain from Berga- 
mo to Con^liano. We have ascended along the valleys of the 
Brenta, seen those of Fassa, of the Cordevole, of the Piave, 

I of the FoUa, and of the Drave. Lastly, we crossed the Leo- 
ben ; we visited Bleiberg, Baibel, Laibach, Idi'ia, the valley be- 
tween Idria and Lack, Trieste, and Fiume. We went overthe 
greatest part of Istria to its southern termination. We entered 
into Dalmatia, crossed the Capellen-Gebirge from Buccari to 
CarJstadt, and, after an excursion farther east, we followed the 

I road fi'om that town to Laibach. We may add, that, well in- 
formed of all the diiKculties in classifying the Gossau deposite, 
we last year made a journey through the Austrian Alps, for the 
sole purpose of studying thoroughly all the well known localities 
where such rocks occur, and of establishing a reasonable classifi- 
cation, and describing each locality. After these journeys, con- 
tinued during nine years, for ihe study of the alpine limestone 
chain in Germany, we thought that we might, assisted by our 
friends, attempt to lay before the geological public the conclu- 
sions explained in this paper and elsewhere. In what relates to 
the difference of our opinion from ihat of Messrs Sedgwick and 
Murcbison, the public will now be able to judge; and, we 
trusl, that they will ere long favour us with an answer, written 
with that calmness and spirit of concoid wVikU ou^V s)ma^% to 
accompany scieDU6c discussions. 



On the Chemical Constitiithii of Breiustcrilc. By AitTHif] 
CoNKKLL, Esq. F. H. S. E. Coimnunicated hy the Authot 

1. HIS mineral was first characterized, from its crystalline fon 
as a distinct species by Mr Brooke, who also gave it its [ 
sent name *. 

It would appear that, some years ago, a specimen of the c 
neral was sent by Dr Brewster to Berzelius, for the purpose o 
being analyzed ; and that BerzcHus wrote back in answer, that 
it had been already analyzed by Relzius, conformably to the 

formula -ij S* + 4 A S^ + 8 A J, and called by him Prehniti- 

form Stilbitef. This formula, or the corresponding chemical 
one, has been retained by Berzelius J ; and I am not aware that 
any other statement respecting the constitution of the mineral 
has been given to the public. The locality of the mineral a 
lyzed by Retzius is not stated. The formula of Berzelius giveiM| 

Silica, 07-385 

Alumina, .... I7-DII 

SJ 'rt. 

Water, IJ-B7a 

99-932 

In a former notice on this subject ||, I shewed, from t 
araination of some pure crystals of Brewsterite from Stronuait 
in Argyllshire, that it contained strontia and baryta, and no 
notable quantity of lime. I also shewed that it contained no 
alkali, and concluded that the formula of Berzelius did not ap- 
ply to the mineral, at least when derived from the above loca- 
lity, unless the formula and composition could be accommodated 
to one another by the aid of the doctrine of replacement. 

It became a matter of some interest to establish by a regul 

• Edin. Phil. Journal, »oL vL p. 112. 
t Edinb. Jour, of Sdetice, voL iv. p. 316. 
X Die AnvenduDg dea X/ithrohrs, Stc Auf. 8 
§ Tiiia calcubtion is mode hy the atomic weights of Berzelius. AU ll 
■ubsequent calculations of formulae are made hy those of Dr Thomson. 
II Edinb. New Phil. Jour. No. IG. p. 3SS. 
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Mr Coniiell on the Chemical Coitittiliiiion of Brewsterite. 
analysis that the strontia occurs in the mineral as a pilicate, auc! 
in such quantity as to constitute an essential constituent; be- 
cause that earih had not hitherto been found in nature, except 
as a sulphate, or carbonate*. 

The specimen of Brewsterite which was ibe subject of tlie 
following researches, consisted of a kind of concretion of the 
mineral, partly in crystals, and partly in an amorphous state. 
Previous to analysis, it was submitted, in the condition of frag- 
ments, to the action of water, acidulated with muriatic acid, for 
the purpose of removing any soluble foreign matter. 

2515 grains of the mineral, in tlie state of fragments, lost, 
by ignition, in a platinum crucible, and charcoal fire, 3"l(i 
grains, equivalent to 12-58-t per tent. 

48-3-t grains, in Impalpable powder, were fused over the spirit 
lamp, with about three times their weight of a mixture of 5 
parts of carbonate of potassa and 4 parts of carbonate of soda, 
care being taken to employ carbonates free from any sulphate. 
Tlie mass, after being softened by water, was dissolved in dilute 
muriatic acid, and the silica separated in the usual manner. 
The silica, after being ignited and weighed, was dissolved in 
boiling potash-ley, and left a tittle residue, which appeared to 
be undocomposed mineral, and was subtracted from the quan- 
tity under analysis. 

The residual solution, separated from tlie silica, was precipi- 
tated by ammonia. From the precipitate thus obtained, a little 
silica and oxide of iron were separated by the agency of muria- 
tic acid, and subsequently of caustic potash in excess, A quan- 
tity of alumina was then got, by supersaturating the alkaline 
solution with muriatic acid, and precipitating by carbonate of 
ammonia. The alumina was ignited, and weighed. 

The hquid which had been precipitated by ammonia was 
concentrated by evaporation, and carbonate of ammonia was 
added to it whilst hot. A white precipitate fell, which, after 
being collected and washed, was dissolved in dilute nitric acid. 
The solution by evaporation gave a crystalline residue, showing 

I ' Baryta, besides occurring; in its uaaal natural states, and ns a silicate in 
Rome varieties of barmotome, occurs apparently in combtastion with oxide 
of manganese in some of the ores of that metal, as baa been shewn by Kla- 
protb and Dr Tarner. 
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-chiefly small octaliedrons, and mixed wiih some dcliquescen 
matter. 

The deliquescent matter was taken up by alcohol, which 
left the crystals undissolved. The alcoholic solution was de- 
canted, and converted to a watery solution, to which oxalate of 
ammonia was added. A while precipitate fell, and the whole 
was evaporated to dryness, 'I'lie diy mass was then ignited, a 
little solution of carbonate of ammonia added, and heat again 
epplied. Some carbonate of lime was thus got, having a trace 
of iron. 

The nitric crystals left by the alcohol were now ignited in a 
silver crucible, to drive off the acid. The caustic residue was 
dissolved in very dilute muriatic acid. The muriatic solution 
was evaporated to dryness, and the dry mass ignited, and 
weigheil. Redissolved in water, a little residue was left, the 
weight of which was subtracted from the ignited mass. The 
solution by evaporation gave a mixture of long prismalic, and 
tabular crystals, having all the appearance of muriate of sirontia 
and muriate of baryta. The former were taken up by hot al- 
cohol, to which a few drops of muriatic acid were added. The 
latter were left undissolved ; and after being separated from the 
alcoholic solution, and washed with alcohol, were ignited and 
weighed, and their weight subtracted from the joint weights of 
the ignited chlorides, by which means the amount of the chlo- 
ride of strontium was determitied. The amount of the chlorides 
gave by computation that of the strontia and baryta respective- 
ly. From the small quantity of matter left undissolved on the 
solution of the chlorides in water, after their joint ignition, a 
little silica, and also a little carbonate of strontia, were separated, 
which were both duly taken into account. 

On recrystallizing the chlorides from watery solutions, the 
salts obtained had the crystalline form, and all the properties of 
muriate of strontia and muriate of baryta. The former gave to 
flame a fine red colour, and the latter a slight greenish tinge. 
The solution of both afforded white precipitates with sulphuric 
acid. 

Another analysis of 47 "37 grains of the mineral was executed 
in a manner not materially differing from llio preceding process, 
the principal distinction being, that the ^iYopotlx.o'Aa "it ^.^^a AVa^ 
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S8 Mr Connell ok tfie Chemical Constitution of Brciasterile- 
line earths were determined on a separate quantity of the miae- 
ral of 2562 grains, a portion of them from the ori^nal quantity 
having been accidentally lost. 

The manner in which the analytic process was conducted af- 
forded sufficient evidence that the alkaline earths did not exist 
in the mineral in combination with sulphuric acid. But to a»~ 
certain with still greater precision whether the mineral contained 
any traces of sulphates, a little of it, in powder, was fused with 
carbonated alkaUe, the mass treated with hot water, the solulion 
deprived of silica and alumina by carI>onate of ammonia, and 
saturated with muriatic acid. No precipitate was then got with 
muriate of baryta. 

On treating a mniJar solution, to which ammonia had been 
added, to take off the excess of muriatic acid, with muriate of 
lime, and keeping it for a few days in a close vessel, some pre- 
cipitate which had formed seemed to be carbonate of lime, with 
traces perhaps of silica or alumina. There was thus no evidence 
of phosphoric or fluoric acids. 

To ascertain whether the mineral contained any alkali, 33'] 1 
grains in fine powder were strongly ignited with ax limes their 
weight of carbonate of baryta. The usual steps were taken to 
separate silica ; and the eartliy contents of the muriatic solution 
were thrown do^vn by carbonate of ammonia, its action being 
aided by heat ; the whole evaporated to dryness ; the residue re- 
peatedly redissolved; and new additions made of carbonate of 
ammonia. The muriate of ammonia was then driven off by heat- 
No trace of an alkaline chloride could be found. 

The two analyses whicii have been mentioned corresponded 
perfectly witli one another, in respect of the nature of the con- 
stituents of the mineral; and, although in the one, some loss, 
and in the other, some excess, was got*, yet they did not differ 
essentially in the proportions of the constituents in relation to 
one another. By lalting a mean of the two analyses, the excess 

* The excess was, I believe, owing ta tlie circumstance, that, \a heaCiog 
tlie raineriil, after heing reduced to powder, and before weighing, with the 
view of expelling any hjgromctric moisture, the heat was raised a little too 
hi^, hy which means, some of the chewicnlly combined water was expelled. 
The l08» in the other aoaiysLi, was partly awing to the circumstance that se- 
/laffltejiortions of the mineral were used in 
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«U(I loss are nearly oetitralizect, and we obtain nearly ihe same 

Lproportions of the constituents in relation to one another, as is 

Ifiaffordecl by cither of the actual results. The mean of the two 

Kimnalyses ia as follows: — 

Silica, . 



Alui: 
Strontia, 

Barjt«, 

Oxide of Iron, 
Water, . . 



53-OIHt 

i;'493 

B'325 I 
C-749 i 
1-34G 
■293 

12'SS4 



lOU-454 

When we endeavour to ascertain in what atomic proporliona 
Ltbese constituents are combined, we find that the formula of 
rSerzelius, in so far as respects the solid contents of the mine- 
L ral, comes near its constitution, if we substitute strontia and 
I baryta for iime and soda. The relative proportions of water, 
kowever, aiford a considerable obstacle to ilieir accommodation. 
; In the above analysis, it will be observed that the proportions 
r of the baryta and strontia to one another, approach the ratio of 
I 1 atom of the former to 2 of the latter. For, 

9-75 [atom baryta] : 13 [2 atoms strontia] : : 6-.'> : 8-666. ■ 

p— In one of my analyses, the proportions obtained bore almoe 
L exactly that ratio to one another. 
I If we substitute strontia and baryta for lime and soda J 
t. Berzelius'' formula, we get 



Sr 



S*+4AS^ + 8Ay; 



f and if we multiply the whole by 3, we get 

2 Sr S' + B S" + 12 A S^ + 24 A g. 
[ If we calculate this latter formula, or the preceding one, lakiuj 
L Sr 9 it. Stron. + at. Bar. 

LB = 3 '"S" 

Silica, 53-975 

Alumina, 16192 

Strontia, . 7-7D6 1 .-g.. 

Baryta, . 5-846 / '^"^ 

Water, 16'19! 

99 M9 
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Which t'oines near the preceding analysis, with the exception 
of the water. With respect to this constituent, I may observe, 
that, on igniting a portion of the mineral containing a larger 
proportion of crystals than the specimen analysed, I got 13-859 
per cent. ; so that, if nothing but crystals were aralyzod, the 
proportion might be sti!! greater, altliough it is not hlvcly that 
it would be so great as shewn by Berzehus' formula. If we 
could suppose that the mineral analyzed by Retzius really dif- 
fered from the Brewsterite from Strontian, only in lime and 
soda being replaced by strontia and baryta, this mineral would 
afford a good illustration of the doctrine of replacement. 

According to the results of my own researches, however, the 
formula which best e^cpresses tlie constitution of Brewsterite 
from Strontian, is 



-— S^+ 4AS'' + 6A5; which gives, 

SiUca, ...... StS8 

Alumina, 17-513 

Strontia, I iifln 

BarTta, | -■■■'* "V 
Water 1310 
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Or, if we suppose the proportion of the strontia and baryta 
to be 2 atoms of tlie former to 1 of the latter, the constitution 
will then be, 2 atoms bisilicate of strontia + 1 atom bisilicate of 
baryta + 12 atoms tersilicate of alumina + 6 atoms of water. 

The title of this mineral to be viewed as the first instance jg 
strontia occurring as a silicate, seems to be established. 



A Series of Baromeb-ic Observations. By W. GALBaAiia 
Esq., A. M. Communicated by the Author. 

X iEG leave to communicate to you a few more barometric a 
servations, to which I alluded in a former paper about two 
years ago, In that I calculated the height of Benlomond by a 
process depending on several tables which I had computed for 
the purixtse, involving the dew-points at the two places of ob- 
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lervatbn, and some otlier minor consideraliong, for purposes 

f extreme accuracy, as far as could by that uietliud be obtained. 

plndeed there is no method, wbere great precision is required, 

■ tiiat does not involve difficulties and sources of error in a greater 

»« less degree. Tlie variable nature of terrestrial refraction, 

[nfae distance of the objects observed from the situation of the . 

bstrumcnts in trigonometrical surveying on a grand scale, aaa 

Siat of the British Islands by the Board of Ordnance, all tend 1 

3 involve circumstances that produce error. The barometric 

f method is not, therefoi more liable to error than the geome- 

mcal when performed trigonomelrically, even with the best in- 

V%truments, which are much more expensive, while the method of 

relling, in the usual acceptation of the term, is seldom prac- 

■^cable for considerable heights. In the barometric method, 

f tiie instruments are of moderate expense, especially the syin- 

[nesometer ; and it will be seen, that, so far as my experience 1 
i, mends, the results derived from it are nearly of equal accu- 
racy with those of the best mountain barometers, while its cheap, 
ness and poriabllity are additional recommendations, 
pears to me, however, that the sympiesometcr requires rather 
more care in lis use than the mountain barometer, on account 
of its being more rapidly susceptible of receiving impressions 
from a change of pressure from currents of air, from changes of 
temperature, and even. I am not sure that it does not occasion- 
ally suffer changes difficult to be accounted for from photome- 
trical influence. All these circumstances require the observer 
to bestow great care in the use of it, so as to prevent any irre- ■ 
gular influence to affect it unequally during the time of obser- I 
vation, on account of its extreme susceptibility. Though the I 
mercurial barometer is a less suddenly susceptible instrument, I 
yet the same care, nearly, must be employed when it is used* | 
othLTwise accurate results will not be obtained. Hasty obser- J 
vations should never be made, except from necessity, or where I 
great precision is not required. I have repeatedly found, that ' 
when the observations are made too hurriedly, little confidence 
can be placed in them. To procure the utmost accuracy, good 
weather should be chosen, when the barometer is steady; two 
barometers should be used, one at the top of the height to be 
measured, and the other at the bottom, and the observations I 
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should bo made at the same lime, either by signal, or by watchea 
set together at times previously agreed upon. The instruments 
should be protected from the sun, wind, and rain, or snow, 
in a tent, if circumstances and convenience permit, and they 
should be properly adjusted before making any obserx'aliona. 

From my experience, I am of opinion, that the attached and 
'detached thermometers, in circumstances that permit, shonld he 
allowed to come to the same temperature before any observa- 
tions from which computations are to be made, should be re- 
gistered, though it would be right to note them, to know whether 
the barometer attained a state tolerably stationary, Tlits ap- 
pears to me necessary, for circumstances have occurred which 
I could not explain on any other principle than that, though the 
atiachetl thermometer was nearly the same as the detached, yet 
I was persuaded that tJie comparatively large mass of mercury 
in the barometer tube and basin which communicated with it, 
had not attained the same temperature, which, of course, 
caused small variations in the height of the column, difficult to 
be accounted for on any oiher principle. 

I may also remark, that when diiferent barometers are em- 
ployed, they should be carefully compared, to obtain their in- 
dex errors, both at the commencement and termination of the 
operations, to detect any alterations which might possibly have 
taken place. On repeating the operations on different days, it 
would be useful for the observers to change their stations alter- 
nately from ihe top to the bottom. Indeed other precautions 
will occur to the experienced observer which the circumstances 
of the case and the nature of the situation seem to demand. 

It sometimes happens, that the observer would think it con- 
venient to obtain the height of objects when be has not access 
to tables or books, and in this case the sympiesometer would 
be most convenient, since the instrument performs the whole 
operation itself, with the exception of a simple multiplica- 
lion. On the instruments now made, a small table is engraved, 
from which the factor answering to the sum of the tem- 
peratures at the top and bottom is immediately taken, by which 
the approximate height from the sliding scale is to he multi- 
plied to produce the true height. 

I shall endeavour here to investigate an easy formula, which 
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will be readily recollected, to procure the same advantage nearly 
from the mercurial barometer, and then make a comparison of 
the results derived from these two instruments, from heights, 
where I have had an opportunity of employing them ; — the 
first example, where they were used at different times, — the 
other, where they were used conjointly, and read simultaneous- 

ly- 

Since heights determined geometrically, are proportional to 
the differences of the logarithms of the altitudes of the mercu- 
rial columns, a formula may be derived from the usual series, 
for the computation of logarithms, thus; — 

Let B be the altitude of the mercury at the lower station, 
and b that at the upper ; then, 

L„g.B-log.6 = .M{|=|+|(?^»)V.c.}....(„ 

To apply this to the purpose required here, it will be neces&ary 
to obtain a constant factor, by which the difference of the log- 
arithms must bo multiplied, to give the heighls in some known 
measure, such as English fathoms, or rather feet, which are 
now generally preferred. This numberj from the observations 
of Ramond and the experiments of Biot, is 60155 English 
feel at the freezing point, or 32° of Fahrenheit's scale, and 2 M 
is 0'8C858896, or twice the logarilhmetic modulus; conse- 
quently 60,155 X 086858896 = 52,250, the constant co-effi- 
cient at the freezing point. 

In this country, as Fahrenheit's thermometer is very gene- 
arally used, it would therefore be more simple, if reduced to zero 
of its scale. Now, the expansion or contraction of air in its 
ordinary state, for 1" of Fahrenheit, is about 0002*, whence 
52250 X 0O024 x 82 = 4013. Hence 52250 — 4013 = 
48237, the co-efficient at zero of Fahrenheit's scale. 

In practice, the mean of the temperatures of the air at the 
top and bottom is employed, wherefore, the result derived from 
the logarithmic series must be multiplied by the factor depend- 
ing upon the product of the mean temperature, and the varia- 
tion of the bulk of sar for 1° increased by unity ; or it must be 

multiplied by 1 + 0024 (^^-i-^ ^ = + 00013 (( + f). 'being 
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ihe temperature at the bottom, and i' ihat at tlie top ; where- 

forp, 

48237 { 1 + 00012 {t + (') = 48937 + 58 (i + t). 
Or, to render the numbers more easily recollected, without 
much affecting the accuracy of the result, if H be the height 
required, 
H ={48000 + 60 (, + 0}{^ +i(|f|)' + «.c.}...(A,. 

This is correct only on the supposition that B. ^pd b are re- 
duced by calculation, or approximate tables, to the same tem- 
perature. But it is known from experience, that the height 
varies about 3 feet for every degree of difference of the attached 
thermometers at top and bottom. Now, if t denote the tem- 
perature of the attached thermometer at the bottom, and t that 
at the top, then — 3{t — t*) must be the correction which is to 
be subtracted, when t is greater than /, otherwise added. 
Hence, finally, 

H = {*80004.60(,+o}{|^ + l(5^)"+fc}-3(.-,)...(B). 

The term n iri 1 ) will always be very small, except in 

great heights, and need seldom be attended to, as the erpo^^^^ 

heights of about ^^^^| 

5,000 feet, it will be nearly ^^^^ of the whole. ^^H 

10,000 jJa "^^1 

This term may therefore be safely rejected for any Iieight 
usually measured barometrically ; whence formula (B) becomes 

H = {48000 +60 («+0}|^ — 3(^-0 (C). 

To assist the memory, if 48000 -f- 60 (i + 1') be denoted 
.. > by d, and — 3 (* — t') by e, formula (C) becomi 
n = cd — e (c). 

The whole of the numerical co-efficients are multiples of the 
number 3, the last of them ; the second is twenty times the last, 
or 20 X 8 = 60 ; and the first is eight hundred times the second, 
or 800 X 60 - 48000, which is 16000 times the last, or 



(C). 

tedlH^^J 
mei^^^H 
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16000 X 3 = 48000 ; which will afford some facility in recover- 
ing them when iadistinctly remembered *. 

We shall now proceed to the application of this formula. 

Example I. 

To determine the height of Allermuir, one of the Peutland 
Hills^ the following mean of a number of observations, with ex- 
cellent baiomelers, were taken ailer the manner of those em- 
ployea to obtain the height of Benlomond, given in a former 
Number o^lhis Journal. 

The observations were made on the Calton Hill, of known 
height, 866 feet, with the Observatory barometer, by Mr Tho- 
mas Henderson, and on the summit of AUermuir, by myself, 
on the 26th of July 1828. 

• Inches. 
B s 29.549 r s 65^.4 / b 57^5 

( » 2ai87 r' = 52 .4 f=. 52 .5 

B_& s 1.362 r — r'slS.O 110.0 

B + & s 57.736 3 GO 

- 39 6600 

Constant 48000 

Correct co-efficient 54600 

B — 6 reversed 263*1 

54600 
^ 16380 

3276 
109 

B + 5 57.736 ) 74365 ( 1288 

67736 — 39 

+366 

16629 

11547 1604 ssH 

5082 
4618 

464 
462 

2 



* It may be observed, that the number 60 is ten times the number of 
working days in a week, that the number 48000 is eight hundred times 60, 
and —3 is the twentieth. part of 60, so that the whole of the co^effidents are 
derived from one number (6), the number of work days in a week, and by 
that means can hardly be forgotten. 
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Oy intiudiicmg a more refined calculatiou wiih logaritlims, 
the height would have been about 10 or 12 feet more, though 
it is obtained at considerable risk of error, from errors either in 
the ordinary tables, or oversights in the steps of the calculation, 
which to unpractised persons frequently occur; whereas the 
foregoing requires only a very simple arithmetical compulation, 
where no figure of real utility is suppressed, which is fre- 
quendy done, to make the operation look simpler th^iut real- 
ly is. 

Example IL 

On the 12th of September 1829, the following observations 
were made with Mr Adte's sympiesometer. 
At Edinburgh, 270 feet above the sea. 

S' — 272 fathoms, and ( = 57°-7 Fahrenheit; 
At the top of Allermuir, on the same day, 

S = 490 fathoms, and f - SCS Fahrenheit ; 
Hence S — S' = 490 ~ 272 = 218 fathoms ; 
And t + a = 67°'7 + 60^-3 = 108", which, from the 
eDgraved scale on the instnuiient, gives the factor 
m = 1-OSS; 
Whence 218 x 1053 — 229-5 fathoms, or 1377 feet. 

If to this, 270 feet be added, for the height of the lower sta- 
tion, at Edinburgh, cbove the sea, wc shall have 1647 feet for 
the height of Allermuir, above mean-tide at Leitli. This ex- 
ceeds the former by about 43 feet, which must be partly 
ascribed to the unfavourable state of ihe weather at the time, 
and partly to a small error in the foregoing formula. On the 
whole, I consider the mean of these results, or 1625 feet, to be 
nearly the true height, as 1 have found it from other observa- 
tions. 

Example III. 

In the month of August 1830, with a mountain-barometer of 
the best construction, the following observations were made at 
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Fort-W'illiain, and on the top of Ben Nevis, to determine its 
height above the sea. 

B s aaOOO r a 51«.5 / » 52M 

b = 25.466 t' - 37 .7 *' » 37 

B— .6 « 4534 r — T'aiaTa I — I'. 89.1 

B+6s 55.466 3 60 

in ^« 

Constant 48000 

C<feict co-efficient ft3346 

B — ft reversed *35* 

213384 

26673 

1600 

213 

B + 5 55.466) 341870 ( 436a9 

221864 — 41.4 

. + 60.8 

20006 

16640 4370.3 = H 

3376 
3327 

49 
40 



Example IV. . 

The same by the sympiesometer. 

S' = 156 fath. t = 64^ 

S = 858 fath. ^ = 38 

S — S' = 703 fath. t + fz=92 and m = 1-033. 

Whence 703 x 1033 x 6 = 4357 feet. 

Correction for height above 1 ^ ^i 

the sea, at Fort- William, | *•' "^ + ^^ 

Height of Ben Nevis := 4408 feet above the sea. 

Former height =r 4870 

Difference 38 

A small quantity in so considerable a height, considering the 
aimplicity of the last method. 
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As the weather was unfavouraltle, and the barometer change- 
able, with only one observer, who took the observations, first, 
tit (he bottom in the morning, then at the top about mid-day, 
and again at the bottom in the evening, — of which the mean of 
the first and last was reckoned the true height of the mercurial 
column at the bottom, there might have been some error arising 
from this cause. As ihe barometer continued to rise snniewhat 
gradually, the error from this source must likely be small. At 
all events, whatever error attends the use of the one instrument 
likewise affects the other, since they accord so well when used 
together with equal care. 

I have likewise calculated the height of Ben Nevis more ri- 
gorously by employing logarithms, and using the dew-points, 
besides other refinements, which would increase the height to 
about i430 feet. As this exceeds all the heights I have ever 
met with attributed to it by at least 60 feet, I cannot say what 
confidence is to be placed in it, more especially, as I have been 
informed the Ordnance Surveyors make it only about 4<360 
feet, or 70 feet less. From the great distances of their station^, 
a very slight error in the angle of elevation, arising from the 
variable nature of terrestrial refraction, will produce a consider- 
able error in their results in feet. Indeed, aecordingito Mr B. 
Bevan's paper in the Philosophical Transactions for 1823, 
Part I,, there are errors in the altitudes of some of the stations 
in England, of from 50 to 100 feet, in heights of between 700 
and 900 feet ! In this case I cannot say what confidence may 
be placed in that of Ben Nevis, though, in our measurement of 
Benlomond, the correspondence was as close as could be desired. 

From the present measurements, too, it appears that the 
sympiesometer is an instrument which, when in good order, 
may be confidently trusted as giving results, when carefully 
used, very near the truth. The formula now investigated, ap- 
pears to give results rather too small by about one-hundredth 
of the whole, and this is the reason why those by the sympieso- 
meter seem to be, on comparison, too great. If one- hundredth 
of the height by the formula be added to itself, the final result 
would agree very closely with the logarithmic process. 
5V SoDTB Bbidoe, Edimbusob. 




J- HE Roman writers who flourished during the Republic say 
liltle about Natural History, It is more treated of by ihe wri- 
ters under the Empire. But the works they have left us on such 
subjects contain few original remarks, and are little else than 
compilations, a circumstance which must appear very strange, 
since no nation had ever greater opportunities of observing. 

In the earliest ages of the republic, besides that the Roman 
institutions were in general adverse to every kind of study, the 
simplicity of manners that prevailed was especially unfavourable 
to the progress of natural history, a science of luxury, expen- 
sive, and not to be carried on without many previous arrange- 
ments. 

Indeed the relations among the beings that form the subject 
of natural history, cannot be established without bringing toge- 
ther a great number. Much assistance is therefore derived 
from commerce, drawing, as it does, towards a central point, 
the productions of foreign countries. Now, the Romans, during 
a very long period were not commercial. By the first treaty 
made with the Carthaginians, they bound themselves not to soil 
beyond the strait that separates Sicily from Africa. Still later, 
in the year of Rome 405, they gave up altogether their trade 
with Sardinia, and with the coast of Africa. 

Commerce was checked, not through ignorance, but from the 
policy of their government, in order to withstand the introduc- 
tion of luxury. Rome had no silver money till the 412d year 
from the foundation of the city^ 268 years before Christ. At 
the date of the last Macedonian War, a senator was degraded 
from his rank for having ten pounds of silver plate. Gold 
plate was seen for the first time at the end of this war, in the 
triumph of Paulus jEmilius. But luxury was the speedy con- 
sequence of victory, and the luxury of individuals was carried 
to the utmost extravagance. We shall notice it in so far as re. 
gards natural history. 

The luxury of the table, for example, caused to be imported 
into Rome from foreign countries a multitude of animals; of 
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which several had no other recommendation but rarity, antl be- 
in^ excessively dear. 

The luxury of dress also is interesting, with respect to pre- 
cious stones and dyes. That of buildings, on account of the 
marbles brought from different parts of Italy, from Greece, and 
even from Gaul. And the luxury of furniture is interesting, 
from the valuable woods employed. 

Oftlte Luxury ofiU Table. 

Ottadrupeda.— Daring the second Punic War, Fulvius Hir- 
pinus devised the mode of retiuning quadrupeds in parka. These 
parks were named Leporaria, because three sorts of hares were 
reared in them, the common hare, the original Spanish rabbit, 
and the variegated or alpine hare, a species now almost entirely 
destroyed. In like manner, nearly all the native animals of our 
forests were bred in these parks, besides the wild sheep and the 
mouflon. These animals were almost domesticated, and were 
taught to imitc at a signal. One day, when llortensius was 
entertaining his friends at dinner in one of his parks, at the 
sound of a trumpet, stags, goats, and wild boars were seen run- 
ning up, and gathered round bis tent, to the no small dismay of 
some of the guests. Servius Rullus was the first who bad a 
whole boar served on his table. Anthony, during his Iriumvi- 
rate, displayed eight at one feast. The Romans considered as 
a great delicacy the grey dormouse, a little animal that dwells 
in the woods, and in the holes of oak trees. They reared them 
in enclosures, and lodged them in jars of earthen- ware, of a par- 
ticular form, fattening them with wonns and chesnuts. 

Birds. — Lenius Strabo of Brundusium invented aviaries for 
confining such birds, destmcd for the table, as could not be kept 
witllin the walls of a poultry-yard. It is be, says Pliny, (hat 
taught us to imprison animals whose abode is the sky. Alex- 
ander had introduced peacocks into Greece, where they were re- 
garded only as objects of curiosity. Hortensius was the first who 
liad one served at a banquet, when he was appointed to the 
office of augur. 

Tliese birds soon multiplied, and Ptolemy Phocion was asto- 
nished at the great number of them he found in Rome. Aufi- 
t)jjisl,ucm made about L.600 a-year by fattening peacocks. 
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The peacock was a constant diili at all ihc groat enUirtaitiiuents. 
It was the truffled turkey of those daya, 

Hirtius Pansa, who had the ill luck to give a feast where tliis 
indispensable article did not appear, was reckoned a niggard, a 
man without taste, and was ever after scorned by delicate feed- 
ers. In those aviaries thrushes and pigeons were bred. It 
seems, too, there were then the same fonuies as there are at pre- 
sent. Certain varieties were much sought after. Varro relates 
that a couple of pigeons brought 9000 sesterces, about £ 19 of 
our money. Sempronius Lucius first had served on his table 
young storks. Geese were crammed in the same manner as now 
to enlarge their livers ; but it was a dish too easily obtained, 
and Eoon those who wished to distinguish themselves invented 
new sorts of meat. They dressed the brains of ostriches, and 
the tongues of flamingos. Wild geese were sent for from Phry- 
gia; cranes from Melos ; and pheasants fi-om Colchis. 

Fis/K3^—As to fish, luxury went even farther than in birds and 
quadrupeds. At one period of the republic, a man eating a fish 
would have been thought shamefully dainty. But the severity 
of manners disappeared on the introduction of riches ; and Cato 
complains, that in his time, a fish sold as dear as an ox. Yet, 
even then, Gallonius was publicly accused in the senate, and 
was nearly deprived of his rank, on account of the luxury of 
his table, having had sturgeons on it. The inventor of 1 
ponds was Lucinius Murcena, and thence came the surname 
which was afterwards borne by this family. 

HortensiuB followed his example, and even went beyond it. 
Very soon, it was not enough to have fresh-water fish, for salt- 
water ponds were formeil, in which were bred sea-ti'outs, soles, 
John Dories, and sliell-fish of different kinds. Lucullus, in or- 
der to let in sea-water to one of his preserves, had a mountain 
cut through, and from this extravagance was deservedly called 
Xerxes Togatus. At his death there were so many fish in his 
ponds, that Cato of Utica, who was trustee on the succession, 
having ordered them to be sold, received for them the sum of 
J?32,000 Sterling. The sale of the fish-ponds of Irrius 
yielded the same price. Cfesar wishing on a particular occa- 
sion to give a feast to the Roman people, applied to this Irrius 
for some lampreys, Irrius refused to sell at\^, W\, a.<a:oxJi.vft?, 
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to Pliny, agreed to lend him six thousand. Varro says only 
two thousand. The object then was, who should be most 
absurd about lampreys. Hortensius had some of which he 
was more careful than of his slaves, and not for the purpose of 
eating tliem. Those served on his table were bought in the 
market. He is said to have wept on the death of one of these 
fisli. Crassus, the orator, in a like case, went farther, — ^he put 
on mourning. His colleague Domitius chid him for it in the 
senate ; but all this was nothing compared to the deeds of Ve- 
dius Pollio. He more than once threw in living men to be de- 
voured by his lampreys. 

Other fish were equ.illy the objects of a prodigality of which 
we can hardly form a conception. The accipenser was gene- 
rally sold for more than a thousand drachmse. It was never 
set on the table without a flourish of trumpets. The accipenser 
was not, as it would seem, the ordinary sturgeon, but the ster- 
let, a small species with a pointed snout, caught in the rivers 
that fall into the Block Sea. The mullet, or roach of Pr(>< 
vence, called in Paris the sun-mullet, was also sold excessively 
dear. A mullet weighing 4 pounds fetched £2>'l ; anoth» 
f 62. Three together, in the reign of Tiberius, were sold so 
high as £ 250. These fish used even to be brought alive ig 
the dining-room, by canals filled with salt-water, which passed 
under the table. The fact is undoubted, and is attested by the 
invectives of Seneca. 

Snails and Oi/slers. — Singular attention was likewise paid to 
snails. The same Fulvius Hirpinus, who had thought of parks 
for quadrupeds, contrived parks for them too. As snails could 
not be retained by inclosures, the places in which they were kept 
were surrounded with water. Jars of earthen- ware were set for 
them, to retire into, and they were fattened with mulled wine and 
flour. Pliny says there were some of the weight of 25 lb. 
Those that grew to this size were certainly not Italian snails. 
But we know that snails were likewise brought from foreigo 
countries, as Africa and Illyria. 

The man who first shewed the way of making oyster-beds 
was Sergius Aurata. He, like Licinius, derived his surname 
from a fish, the John Dory. The preserver of the Lucrine 
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Lake had for a long time the character of producing the best 
oysters. Next to them were those of Brundusium. At last re- 
finement was carried fariher; and the oysters of Brundusium 
were taken to be parked in the Lucrine Lake. 

Fruits. — It appears that fruits were less sought after then 
than they have been since. The only new fruit introduced at 
this time was the cherry, which Lucullus brought from Cera- 
Bus, a. town in Asia Minor, sixty-nine years before Christ. 

Perfujnes and Dress. — The luxury in perfumes was beyond 
measure, and drew to Rome the most costly aromattcs of the ' 
Ea^t. Tlie luxury of dress was equally great, and made known 
purpte, pearls, and precious stones. At one time there was 
quite a rage for opals; and one individual, rather let himself 
be prosecuted, than give up to Sylla a very fine one the dicta- J 
lor desired to have. ' I 

Furniture. — The dominion of fashion extended equally to I 
furniture, and raised the value of certain kinds of wood to ' 
an enormous amount. For a while the ci^TTts was preferred. The 
tree thus named was not the cilrus of Tlieophrastus, the orange- 
tree of our time; but seems to have been a species of Thuya, 
brought from Cyrenaica. They made use not only of the trunk, | 
but of some knots that grew out near the root. When such piecea 
could be got of a large size, they were sold excessively dear. Ce. 
thegus paid for a table 1,400,000 sesterces, about ^11,000. Even 
Seneca, with all his outcry against luxury, had some tables that 
cost a most exorbitant sum. These pieces were distinguished | 
by their colour, and by the way they were veined. Each va- 
riety had a different name. Ebony also was employed, a kind 
of wood first inti-oduced into Italy by Pompey, after his victo. 
ries over the pirates. I 

Building. — A great deal of marble was used in building. It 
was brought from the most distant countries, and there were 
even several of which the quarries are now lost. Thus the 
marbles denoted by the names of vert antique and rouge an- 1 
iique, are so termed because they are found only in ancient j 
structures. It was in searching for such fragments among I 
Bome ruins that Pompeii was discovered. I 

Ik Luxuri/ of the Empire. — If from the luxury of individuals 1 
^M turn to the luxury displayed in public te«.\\A%.i -we fesA. j 
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still greater mutter of astoiiitiltinciit. One would liardly vcDture 
to repeat what is Btatcd in ancient writers, yet there appears no 
ground for supposing that they exaggerated, seeing how closely 
tlieir accounts agree ; when we reflect, too, that they were 
nearly all eye-witnessea of what they relate, and tbat they 
vould not have attempted to bring forward assertions opposed 
to the knowledge of all their contemporaries. Messrs Beckman, 
Mongez, and Cuvier, have made very extensive inquiries about 
the animals exhibited or slain in the circus. Such inquiries 
ought not to be regarded as merely curious. In fact, it is of 
importance to the naturalist, and for several reasons, to know 
the date of the first appearance of these animals, the countries 
of wbicli they were natives, and their numbers. For example, 
without ascertaining these points, a naturalist would often be 
apt to mistake the bones of foreign quadrupeds for true foseil 
remains, and thus to mistake transported soil for regular forma- 
tions. 

Curias DentBtus first shewed foreign aninialB at Romp in the 
year 273 before Christ. It will he recollected, that elephants 
were first brought to Greece during the conquests of Alexander. 
Aristotle saw them, and wrote about tliem a great deal better 
than Buffon has since done. These elephants, and some others 
sent afterwards, came into the possession of Pyrrhus, king of 
Epirus, who had taken them from Demetrius PoHorcetes. 
Pyrrhus having been himself defeated by (he Romans, four of 
his war-elephants fell into the power of the conquerors. These 
elephants, after having been led in the triumphal procesMon of 
CuriuB, were slain before the people, Four-and-twenty years 
later, Metdlus, having gained a great victory over the Cartha- 
ginians, captured a hundred and forty-two elephants, which 
were all slain with arrows in the circus. It was evidently good 
policy, in the time of Curius Dentatus, to put to death some of 
these animals, in order to lessen the fear the sight of them had 
at first produced. There were not the same reasons for the 
second massacre ; hut, without doubt, the Bomans had no de- 
sire to introduce elephants into their armies, and thus oblige 
themselves to alter tactics of which they had proved the excel- 
lence. As little were they inclined to make a present of these 
elephants to any of the kings their allies, from an apprehension 
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of adding too much to itieir force. Sixty-six years aftor die 
triumph of Metetlus, in the year before Christ 186, Marcus 
Fulvius, to absolve himsetf from a vow he had made in l)ie 
j^toliaii war, exhibited panthers and lions. These animals 
might have come from Africa^ but perhaps he hod obtained 
theni from Asia Minor, where, at this time, s<Hne were still to 
be found. The people getting a taste for tliase shows, Scipio 
Nasica and Pubhus Lentulus gave them a sight of several ele- 
phants, forty bears, and fifty-ihree panthers. Quintus Sca;vcila 
had several lions fighting against men. Sylla had more than 
a hundred male lions. In the year 58 before Christ, .lEmihus 
Scaurus, during his a^ile^ip, distinguished himself not only by 
the number of animals he brought out, but also by presenting 
several that had never before been seen in Rome. In these 
spectacles the first hippopotamus appeared. There were also 
iive live crocodiles, five hundred panthers, and, more strange 
still, the bones of the animal to which, it was said, Andro- 
meda had been exposed. These bones had been brought 
from the town of Joppa (Jaffa), on the coast of Palestine. 
There were among them vertebra? a foot and a half long, and 
a bone not under gix-.and- thirty feet in length, probably the un- 
der jaw of a whale. In the year 53 before Christ, Pompey, 
at the inauguration of his theatre, displayed a lynx, a cephus, 
from .Ethiopia (a species of ape), a one-horned rhinoceros, 
twenty elephants fighting with men, four hundred and ten pan- 
thers, and six hundred lions, whereof three hundred smd fifteen 
had manes. All the sovereigns of Europe together could not 
now produce such a number. Cicero, who was present at these 
games, speaks of them with great disdain, and says the people 
at last took pity on the elephants, In the 48th year before 
Christ, Anthony exhibited lions harnessed to a chariot ; it was 
the first time these animals had been seen so employed, but 
they were not the first that had been tamed. A Carthaginian, 
named Hanno, had a Uon that followed him through that city 
like a dog. His trouble was ill rewarded, for liis countrymen 
banished him, judging that a man who had been able to subdue 
a ferocious beasi, must have been gifted with some secret power 
by which lie niiphl perhaps have overcome themselves. 

In the year 'Ki before Christ, Cccsar put forth, ii\ an. am^bi.^ 
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theatre covered over with a purple awning, four hundred n 
lions, several wild bulls fighting with men, and twenty clephai 
which were attacked by five hundred infantry. On the evening 
of his triumph, he relumed home preceded by elephants carry- 
ing torches. 

We may imagine the unbounded opulence of the men who 
could afibrd such spectacles— the eagerness of allied kings to 
gratify them — the crowds of human beings employed in obtain- 
ing the animals exhibited to the people! It is not less astonish- 
ing that it was possible to collect such a multitude of large ani- 
mals and beasts of prey. 

Yet in this kind of nuinificence the great Romans of the re- 
public were afterwards outdone by the emperors. From an 
inscription, in honour of Augustus, found at Ancyra, we learn 
that this prince caused three thousand five hundred wild beasts 
to be slain before the people. On one occasion he had water 
brought into the circus of Flaminius, and shewed thirty-ux 
live crocodiles torn to pieces by other savage animals. Two 
hundred and sixty-eight lions were killed at this entertainment. 
There waa besides, a serpent fifty cubits long, a python from 
Africa, and a royal tiger confined in a cage, the first that had 
been seen in Rome. Augustus, before he became emperor, at 
his triumph over Cleopatra, had a reindeer and a hippopotamus 
slain in the circus. Gernianicus, at his triumph over the Ger- 
mans, brought out elephants that had been taught to dance. 
Caligula gave four hundred bears and four hundred panthers 
to be killed. Claudius, at the dedication of the Pantheon, dis- 
played four live royal tigers. A mosaic pavement, which has 
lasted till our time, represents these animals of their natural 
size. The same emperor, having been informed that a whale 
was stranded in the harbour of Ostia, repaired thither, and en- 
gaged the monster with his galleys. The animal was probably 
a large species of dolphin, the orca. Galba shewed an elephant 
that went up on a tight rope to the summit of the theatre, with 
a Raman horseman on his liack. These elephants were in- 
structed when they were young, for they were born in Borne. 
jEhan says so positively, in speaking of the elephants of Ger- 
manicus. Mr Corse Scott has shewn, in opposition to the opi- 
nion of Buffon, that elephants, by taking certain precautions, 
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will breed in a state of domestication. But the fad was known 
in Italy from the time of Columella. 

This lavish expenditure continued during the four first ceil< 
turies of the Uoman empire. Titus, at the dedication of his 
baths, placed in the circus nine thousand animals, and exhibit- 
ed cranes fighting together. Domitian gave hunts by torch- 
light, where the two-liorned rhinoceros appeared, — an animal 
with which Sparrman has made us acquainted only within the 
last dxty years, though it is engraved on the medals of Domi- 
tian. In these games a woman fought with a hon. An ele- 
phant, afler having trampled to death a bull, went and knelt 
to the emperor ; a royal tiger killed a lion ; and wild cattle 
dragged chariots. Martial has occupied a whole book with the 
description of the games of Domitian. In his epigrams natural- 
ists will find many curious hints. 

Trajan, after his victory over Deceballus, king of Parthia, 
gave entertainments that lasted ihree-and-twenty days. Accord- 
ing to Dio Cassius, eleven thousand animals perished at them. 
But the accounts of historians are much less interesting, than a 
I mosaic, executed by order of that emperor. In this vahiable 
fragment, which was discovered at Palestrina, the ancient Pra;- 
Deste, the animals of Egypt and Ethiopia are figured with the 
names under each of them. The lower part represents the 
inundation of tlie Nile. The forms of the ibis, the crocodile, 
and the hippopotamus, are very exactly given. But the hippo- 
hpotamus has been very ill described by the Koman naturalists, 
J(rho have only copied from Ilerotlotus. On the upper part of 

e mosaic there appear among the mountains of Ethiopia the 

raffe, under the name of nahis; apes, and various reptiles; 

L all thirty animals, easily recognised, and whose nomencla- 
l^re is thus determined. 

Antoninus, the successor of Adrian, conforming to the esta- 
^ished usage, likewise exhibited games. lie had crocodiles, 
bippopot amuses, strepsice roses (antelopes), and hytenas different 
&om those described by Agatarchis. 

Marcus Aurelius abhorred such spectacles, but his son Com. 
modus resumed them with fury ; wiih his own hand he slew a 
tiger, a hippopotamus, and an elephant. lie sent into the cir^ 
cus a great number of ostriches, and as they can aboMX t\a, ^X, 
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Uiur beads with cresciint-bliapeil blades, fixed on tbt |)obtts of 
arrows. Hcrodion, who relates the fact, says, that the birds, 

I' after bemg decapitated, ran about for some time. The experi- 
ment has been successfully repeated on ducks. Septimius Se- 
vcrus, in the tenth year of his reign, at the rejoicings on the , 
marriage of Caracalla, made four hundred animals come out of I 
a machine, and among (hem some wild asses and bisons. At the 
marriage of Hcliogabalus, there were chariots drawn by all kinds I 

tof wild beasts. 
The most expensive and most curious assemblages of animals ' 
were those of the Gordians, The first emperor of this name in 
one day exposed to view a thousand panthers. Probus, one of ' 
their successors, bad trees planted in die circus. More than a 
thousand ostriches, and a countless throng of various creatures, 
were seen running about in this artificial forest. 

So long as the Roman empire existed in the west, simUor dis- 
plays were continued. In spite of the prohibitions of Consttm- 
tine, there were some even under Christian emperors. Theo- 
dosius gave fights of animals in the circus ; and Justinian himself 
exhibited in the amphitheatre twenty Uons aud thirty panthers. 

Such sights, repeated without interruption for more than 
four hundred years, must have afforded the Komou naturalists 
opportunities of making numerous obscrvalions on the forms, 
habits, and interior organization of foreign animals; yet science ' 
was little improved by their labours. It seems, that the animals I 
being once killed, nobody derived any further benefit from ihar 
slaughter. The proof is, that ail the writers of the first, second, 
and th'u-d centuries of the Christian era, who have treated of j 
such animals, have borrowed every thing they have said about 
them from Greek authors who lived before the Roman conquest. 
Pliny himself is but a compiler. — From a Lecture delivered ^ 
Baron Cuvier. 
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1 Account of a I'ecitUarity not fiiiherlo described in i3te Ankle, 
or Hock-jomt of Hie Horse ; toilh HemarXs on the Structure 
f^the VertebrtB in the Specks ofWhaie, eniOUd DelpJihna 
Diodon *. By Robicrx J. Graves, M. D., M. R. I. A,, 
King's Professor of the Inatimtcs of Medicine, Honorary , 
Member of the lloyal Medical Society of Berlin, of the Mo- ' 
(lical AsEociation of Hamburgh, &c. &c. 



ESeing engaged in the disseclion of the liorse, on esamining 
B hock-joint, I found thai any ^effort to flex or Iiend the iimb 
1 that joint, was counteracted by a conaiderable resistance, 
diich coo tinned until the limb was bent to a ccrtmn e?(tent; 
liifter which, suddenly and witliout the aid of any external force, 
it attained to its extreme degree of flexion. In attempting to 
restore the extended position of the limb, I found that a similar 
impediment existed to its extension, until the same poiiit was 
when the limb suddenly, as it were, snapped into its ex~ ' 
e degree of extension at this joint. 
^' At first I conceived that this phenomenon depended on the i 
tdoDS of tlie flexor and extensor muscles of this joint ; but oa 
Bloving all these muscles and (heir tendons, it was not dimi- 
ihed, and it therefore became clear that it depended on some i 
Bculiar mechanism withui the joint itself. 
k-Before I enter into the details of this mechanism, it is necesi j 
sary to remark, that ii is evidently connected with lite power thit 
aiiimal possesses, of sleeping standing, for it serves the purpose 
of keeping the hock-jt»nt in the extended position, so far as to 
counteract the oscillations of the body, without the aid of mus- 
cular exertion ; and in this respect it resembles the provision 
made to effect a similar purpose in certain birds, as the stork, 
and some othei's of the gralla?, which sleep standing on one foot. 
It will appear, also, in the sequel, that not only is the effect 
produced the same, but the mechmiism is in many respects si- 
milar, if the accotmt g^veii by Cuvier, and also by Dr Ma- 
cartney, in Rees' Cyc!opn?dia, article Birds, be correcl. 

a Bth July 1630, bufuro Rntsl Irisii Aciiiliniy, anJ jusl published in 
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Sheep and cows are not provided with ankle-joints of a simi- 
lar structure, and it is well known that these animals do not 
possess the power of sleeping standing. Another circumstance 
which adds additional interest to this peculiarity of structure, is, 
that it may possibly be connected with the disease termed 
SiritigJiali, in which the limb is at each step suddenly flexed, 
to a degree far beyond that required in ordinary progresaon. 
Whether this is owing to a sudden and jerking flexion of the 
whole limb, or to flesion of the hock-joint alone, I have had no 
opportunity lately of determining. If the latter be the case, it 
is probably connected with the structure of the hock-joint, 
which I am about to dest-ribe. It may be right to observe, 
that not even a probable conjecture has been advanced, con- 
cerning the nature and cause of string-halt, a disease to which 
the sheep and cow are not subject, and we have already observ- 
ed, that in these animals the structure of this joint presents no- 
thing remarkable. 

The hock-joint is a good example of what is termed the 
Iiinge-like articulation, and is formed between the tibia and as- 
tragalus, which latter bone presents an articulating surface, 
with a nearly semicircular outline, and divided into two ridges, 
including between them a deep fossa. The tibia is furnished 
with depressions which ride upon the ridges of the astragalus, 
and has anterior and posterior projections, which, moving in the 
fossa, arc received into corresponding depressions in the astra- 
galus, at the moment the limb arrives at the greatest degree 
either of flexion or of extension. 

The shape of the surfaces of the astragalus concerned in the 
articulation, ia not that of a given circle throughout, for to- 
wards either extremity, the descent is more rapid, or, in other 
words, answers to an arc of a smaller circle. Hence, when one 
of the projections of the tibia has arrived at its corresponding 
cavity in the astragalus, which happens when the limb is either 
completely flexed or completely extended, the rapid curve of 
the articulating surface presents a considerable obstruction to 
change of position. Thus, the form of the articulating surfaces, 

in itself, to a certain degree, explains the phenomenon ; but its 

chief cause is to be found in the disposition and a 
the ligaments. 
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The external malleolus of the tibia is divided by a deep 

groove, for the passage of a tendon, into an anterior and poate- 

ior tubercle ; from the latler of which, and close to the edge 

vS the articulaliDg surface, arises a strong and broad ligament^j 

lat is inserted into the os calcis. Under this lies another hj^ 

which, arising from the anterior tubercle, is also insertefl 
iito the OS calcis. It is to be observed, that the origin of tWi 
»tter is anterior to that of the former, but its insertion post^ 
lor, so that these lateral ligaments cross each other in the form 
ipf an X. The external articulating protuberance of the astra- 
galus on which tlie tibia revolves, has, os has been already 
tated, a nearly circular outline, and the attachments of the lU J 
[sments just described, are at points on the outside of the oel 
olcis, which would He neariy in the circumference of that dr-l 
Je, were it continued from the articulating surface; so that I 
lach of these ligaments has one of its extremities fixed in a cer- 1 
kin point of the circumference, while its op^wsite extremity re- 1 
rdves during the motion of the joint, nearly in the circumfer I 
of the same circle. This observation applies likewise to I 
he two lateral ligaments on the inner side of the joint, which I 
lave nearly the same relation to each other, and to the general I 
[OOtour of the joint, as that just described ; so it is obvious, that J 
luring the rotation of the joint, as the origins of these liga^ J 
seats move along the same circumference in which their attach- I 
s are fixed, the ligaments will be most stretched when they I 
Knrespond to diameters of that circle. I 

Now it is so arranged that this happens at the same time for I 
|1I, and consequently the ligaments on each side correspond not I 
Berely as to direction, but as to the point of time they becom? 
Dost stretched, which is nearly at the moment that the joint has ' 
ft tendency to move either way, and at that moment, it is to ' 
le observed, that although the ligaments are most tense, and rf 
lourse react on their points of attachment with greatest force, 
ret this produces no motion, as the force is exerted in a direo- 
Uon perpendicular to the circumference ; but as soon as the tibia 
is moved beyond this point of inaction for the ligaments, iha 1 
latter, no longer representing diameters, by dieir contractile ■ 
ibrce evidently tend to accelerate the motion ; and as they all act ] 
Pjn the same direction, and arc assisted by the shape of the ariit I 
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dilating surfaces, a suildeii motion of flexion or cxteiraon 

thus produced. 

The preceding explanation supposes the ligaments of this 
joint to |)ossess, contrary to the nature of hgaments in general, 
a certain degree of elasticity, which was evidently the case in 
all, but particiilarlif in the most deep-seated of those on the in- 
ner side of the joint, which, therefore, appears most concerned 
in producing the suddt-n motion, whether of flexion or exten- 
sion. 



In the autumn of 18!?9, two of the species of whale called 
Delphinus diodon, by Hunter, Hyperoodon, by La-Ccpede, and 
Cetodiodon, by Dr Jacob, were captured near Dublin, one of 
which, measuring about sixteen feet in length, I procured for 
the purpose of preparing its skeleton. 

After the spinal column had undergone maceration for a few 
days, I found that the intervertebral substance could be easily 
detached from the bodies of the vertebrie, and that it carried 
with it, firmly attached to each of its extremities, a flat circular 
bone, about a quarter of an inch in thickness, and exactly cor- 
responding in the extent and shape of its surface, to the sur- 
face of the body of the vertebra, from which it had been sepa- 
rated. 

The separation was effected with facility, and took place 
spontaneously and completely when the maceration had been 
continued some time longer. 

The surface of the flat bone, where it had been adherent to 
the body of the vertebra, was of a spongy texture, afforded a 
passage to many bloodvessels, and was marked by numerous 
sharp projections and deep furrows, diverging from its centre, 
and answering to similar projections and furrows on the denuded 
extremity of the vertebra ; of course the surface of these bones 
varied in shape and size with the extremities of the vertebrae to 
which they were attached, being from five to six inches in dia- 
meter at the dorsal, and not more than one inch at the last cau- 



The substance of these bones towards the intervertebral sub- 
stance was of much harder and closer texture than that of the 
bodies of the vertcbne themselves, and where it was adherent to 
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ihe intervertebral substance, it liad a Bniooih surface, marked 
witli a greal number of concentric linos, answering to tlio ar^ 
rangement of the fibres la tlie intervertebral tissue, whicli adher- 
ed to this face of the bone wiili great strength. This marking 
was deficient towards the centre where the intervertebral sub- 
stance is fluid. 

The facility with which these bones are detached, is the res^ 
son why we never find them adhering to the vertebrie of those 
young whales which have l)een wrecked on our coast, mid whose 
skeletons have been exposed to the action of t)ie waves and the 
weather. Their flat shape, too, renders them liable lobe cover- 
ed by the sand, and hence I have never known them to be found 
separately, even when the vertebra; and other bones of this spe* 
aes of whale were scattered along the coast in great numbers^ 
as happened at Dungarvan some years after several of tbesa 
animals had been captured and dragged ashore by the flshen 
men*. 

The bones I have described must evidently be considered in 
the light of terminal epiphyses of the bodies of the vertebrse, 
uid are deserving of notice on account of the facility with which 
ihey can be detached, even in very large, and of course not very 
j/owng, animals of this species, as I observed in the two skele- 
tons preserved in the College of Surgeons, one of which mea- 
sures thirty feet in length ; so that when the skeleton has been 
artificially prepared, tliey resemble separate intervertebral bones 
rather than vertebral epipliyses. In the land mammalia the 
consolidation takes place much more rapidly, and a few yeam 
are sufficient to efface all traces of former separation bctweeM 
the epiphysis and the body of the vertebra; tlie comparative 
slowness of this process in the whale, is probably referribic to 
the longevity of the animal, and the greater lengili of lime ne- 
L aeBBary to complete its growth. A knowledge of this fact puts 
Ktis in possession of a new and useful mark of ilie anivioTs age^ 
Windependent of its size, and it is for this purpose I have brought 
it forward, foi- although not noticed by any author I have sent 

* Many years ago we picked up several of tlicse intervertebral lookinjel \ 
hones, upwards of a fuot In diameter, on tlie ahore of the islauil of Yell, one' 
of liui Shetland^. In their oeigbhourliood was a skeleton of a whale, aUmf ' ] 
40 feet long, part of wlilcb we brought to LeitL— Edit. 
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on the Anatomy of Whaloa, it must, nevertheless, have 
known to several. If we 6nd that the terminal epiphy^s h^u 
become completely united to the hotly of the vertebra, we may 
be assured that the bone, whether large or small, belonged to 
an animal arrived at maturity ; but if not, we may conclude 
that it had not yet attained to its greatest size. To facilitate 
this inquiry, I may remark, that a very slight examination of a 
vertebra is sufficient to determine, whether the epiphysis has or 
has not been detached ; as in the* former case the surface is 
marked by deep ridges and furrows diverging Jrom tite centre 
towards the circumfereTice ; whereas in the latter, if the animal 
was of moderate size, the marking consists of concentric bnea, 
answering to the attachments of the intervertebral substance; 
and if the individual was very large, these concentric lines are 
exaggerated into concentric furrows ; and whether the attach- 
ments of the intervertebral substance be marked by concentric 
lines or by concentric furrows, a amsiderohle portion of tJie 
central part of the hone, where it had been in contact juith the 
internal substance qf t/te vnterverlebral ligaments, is quUe des- 
titute of this marking, and presents a striking contrast to the 
rest of the surface. 

I am not aware that the true cause of this remarkable differ- 
ence between the markings on the extremities of the vertebrae 
of the cetacea has been before explained. 

It may not be uninteresting to add, that the cranium of the 
Delphinus diodon in my possession, and both those in the Mu- 
seum of the College of Surgeons, present, in a very remarkable 
manner, tlie want of symmetry between the right and the left 
sides of the cranium, which was first observed by Meckel 
the skulU of the cetacea. 



Note. — Since the preceding notice concerning the hock-joint 
was submitted lo tbe AcaJenij, I liave had ao ijpportunitj of examining 
horses afiectfd witb strin^^-balt, and am inclined to attribute Cbe disuse to a 
spasmodic aSection of Ibe Sexnrs of the limb generally, rather than to any 
derangement in the gtrupture of tbe hock-joint. It nuty be right to mention, 
that the following authiirs on Comparative Anatomy, and the Anatomy of 
the Horne, have been searched, but they contain no notice of the peculiarity 
in the atmcture of the hock-jnint, above dencrilKd : — Macartney, Cuvi efj 
Carus, Blumenbnch, Meckel, Clater, Blaine, Stubbs, Percivall, B( 
White, I.awrence, Oamer, Hume, Bourgeint. 
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. On the Lacitstrmc Basins of Baza and Alhama, in the Pri 
vince of Granada in Spain. By Colonel Silvektop,*i 
M. G. S, 1.. Communicated by the Author. — fCo?tcliided\ 
/ram former volume, p. 349 J With a Plate. 

IlASlXOF ALHdUA. 

I J. HE geographical position of this basin- was alluded to in 
kgeneral terms at the commencement of my last communicatiun^ 
lit occupies a large circular area, at the distance of about fifty 
niles to the south-west of that near Baza, on the northern side 
of the primitive and transition chain of mountains which border 
the Medilerj-anean ; and it is chiefly Eurrounded by primary 
rocks towards the south and east, and by ridges of secondary 
limestone towards the north and west ■*. In the latter, close to 
a town called Loja, at the western extremity of the basin, there 
is a chasm through which the river Genii f, rising in the Sierra 
Nevada to the east of Granada, is enabled to escape, and to pur- 
sue its course to the Guadalquivir ; but beyond this chasm the 
secondary limestone is continued, and, circling round towards the 
east north-east, forms the boundary of the basin towards the 
north. A considerable portion of this ridge is linown by the 
name of Sierra de Cogollos, and the distance from it to the op- 
posite ridge near Alhama, may be taken as the greatest length 
of the basin ; that from a village called Esciizar, on its eastern 
ade. to the town of Loja, as its greatest breadth ; the former be- 
ing equal to about thirty-six, the latter to about thirty miles. 
One insulated group of transition limestone, named La Sierra de 

* In the BOUthem boundar; of this basin, a junction between the primary 
and secondary rocks occurs between a pass called £1 Puerto deZafarraja and 
the western flank of a high mountain, well known to botanists, and called La 
Sierra de Tejeda : in tbe northern boundary a similar junction takes place, 
near a village called Huetor de Santillano, ahout four miles from Granada, 
on the Toad to Ouadiz. AC neither of these points, however, is there any 
interruption of continuity in the bounding ridges, the secondary limestone tn 
both inatancea appearing to come in contact with, and to rest upon, primary . 
rocksof a similar composition or basis ; that near Huetor being agranular, 
that of Tejeda a lamellar limestone, and both highly cryatalline. 

■f The classic vale, the Vega de Granada, watered by the Genii, lias been 
immortalized in song and in prose, as the theatre of many a chivalrous deed 
in the oldert limes, 

OCTOBER — DECEMBER 1830. t 
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Elvira, near Granada, is seen within this area : with this ex- 
ception, the whole of its superficies is occupied by conglomerates, 
marl, gypsum, and other tertiary beds; the conglomerates pre- 
dominating to the north and east of Granada, and forming a 
high tract of waving hilly ground between this city and the 
Sierra Nevada ; the ktter prevailing to its soutli, or from the 
left bank of the river Genii to the ridge which confines the 
basin in the latter direction. The upper stratum of the valley 
of the Genii, which occupies the lowest relative tract in this 
basin, is generally composed, near Granada, of a disintegrated 
conglomerate, an argillaceous Uiarly depoat, with innumerable 
rounded Iragments of the neighbouring primary and transition 
rocks ; but lower down it often consists of a sandy loam. The 
rising ground from this valley in the direction of a village called 
Cogollos, situated at the base of the ridge which bounds the 
basin towards the north, exhibits a high, broken, irregular tract, 
consisting of a. calcareous marly deposit, with some beds of 
marly sandstone two or three inches thick, and containing, as I 
was informed, some beds of lignite *. Near Alfacar, another vil- 
lage upon this slope, there is an extensive formaiion of calca- 
reous tufa, which is quarried, and has furnished the material 
with which several of the churches in Granada have been built +: 
it passes in sumeplaces into beautiful alabaster, wliich receives ths 
most brilliant polish, and is worked into slabs, v^es, and other 
ornamental figures. 

There is one circumstance perhaps worthy of being noticed, 
connected with the conglomerate hills between Granada and the 
Sierra Nevada. A stream called El Uaro, taking its rise near 
the village of Huetor de Santillana, and entering the Genil-at 
Granada, winds its intervening course between high bills of this 
deposit. After heavy rains have increased the volume and ra- 
pidity of its waters, and transported to its bed the loose mate- 
rials of the adjoining hills, it is nut unusual to find particles of 
gold disseminated in the sand and mud deposited after the tor. 

* 1 had nu upjinriunity lo examine this tnicti liut presume it to be tertUrj'. 

+ Extensive depoaita of calcareous tufa are observable in many parts of the 
south of Spain, generall/ along the b^iesuf limestnne riilges. Natural exca- 
valloQs in these consljtute caverns, often of singular beuit.v : that called 
81 Michael's at Gibraltar, ia well known. 
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the labourers also occasionally discover them ttk I 
y-^-^g, fe the disintegrated surface of the contiguous tract. 

Having stated these general and preliminary observations, !■ 
shall proceed to notice, Jirst, the appearances presented alon^ 
the line of road * from Granada to Alhama ; and, ^ly, offer a 
more minute detail of the tertiary beds, displayed in the neigln: I 
bourhood of the latter village. 

kl. From Granada to JIhamuf. 
After crossing the Genii, which flows by the side of ths 
lutiful Alameda J of Granada, the road proceeds for about 
four miles over a horizontal plain in a fine state of cuhivalion, 
the upper stratum of which consists of a disintegrated earthy 
conglomerate, although in some places it exhibits a sandy loam.' 
Beyond the little village of Gavia, the ground begins to risff 
and assumes a marly character. In several hillocks adjoining I 
the line of road, white granular gypsum is observed alternating 
with thin strata of indurated marl, and, indeed, generally comes 
to day on each side of the' road, and at times constitutes its' 
foundation, during the gradual ascent to the summit of a consi- 
derable hill it crosses before reaching the village of La Mala. 
From the west of the hill to this village, which is about eight 
miles distant from Granada, there is a long descent, during which 
the road passes over three different beds of gypsum identical 
in structure and colour to that last mentioned, the intervening 
spaces exhibiting light earthy marl which separates strata of in- 
durated marly sandstone abounding in small shining particles of 
mica, and from one to four inches thick. The latter alternate 
with layers of fibrous gypsum half an inch thick, and with 
other lamina not two lines in thickness, whose cross fracture dis- 
plays minute almost microscopic leaves, if I may be allowed so to 
call them, of this mineral, accompanied by others equally delicate ' 
of arenaceous marl, the surface of which is generally resplendent 
with a confused crystalline investment of the same mineral. 
There is great variety and apparent confusion in the dip of all 
these strata and their alternating laminiB, most of which, how- 

^^ever, incline at a considerable angle towards the south-west, but I 

^^^^ Thii ii the Adtm road from Granaila to Mabgo. 

^^■'■f-Beesectiunirum ^feiliterraneaa to Granada. ^¥u\i\\C'«tf^i.- 

^m ■ t^ I 
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many of them dip in an opposite direction, the latter being the 
case on ihe Granada side of the hill, the former in the subse- 
quent descent towards La Mala; but in a hill at a short distance 
from the road, and only separated from that it crosses by a deep 
ravine, a series of these strata was observed in a nearly horizon- 
tal position, jutting out beyond the earthy marl that separates 
them. In the bed of the little stream which passes by La Mali, 
there is a lirine spring, the water of which, by means of a 
Nona or Moorish pump, is elevated into a series of reservoirs 
or (]uadrangular basins, where it is evaporated by the heat of 
the suQ during the summer months, and the salt sold by the 
government to the neighbouring villages *. 

Beyond La Mala, there is a gentle ascent where gypsum is seen 
in con^derable abundance, the road passing over a series of its 
inclined laminated strata from one to three inches thick, and in 
structure and colour identical with that which was before ob- 
served. 

Hence to a public-house, colled La Venta de Huelma, four 
leagues from Granada (alwut 10 miles), there is an undulating 
cultivated tract of a light marly nature, where gypsum rarely 
comes to day, but close to the Venta some insulated masses of it 
are observed ; and near a village called Escuzar, about three 
miles distant in an easterly direction, this mineral, of a beautiful 
whiteness, is met with in abundance, quarried and worked into 
various ornaments connected with the religious ceremonies of 
Spain. From this house onwards towards Alhama, the country 
becomes more hilly, and the road, after passing over a bed of 
stratified gypsum in the first ascent beyond the Venta, traverses 
a higher undulating-tract, a sort of southern heath, covered with 
wild thyme, esparto f, and evergreen shrubs. At the coramence- 
ment of this tract, a few insulated strata of a calcareous nature 

■About six hundred tbousand jiounda of salt are aniiuall/ made here. 
This article is a monopoly of the government, and each householder id the 
villages is obliged to receive every year tlie quantity of it portioned out to 
them by the justicia or niagistracy at the government price, which is exor- 
bitant. 

-)■ The Esparto is a grass of the rush Lribe, whose botanical name is, I be- 
lieve, SHpa tenadssima. It is a' great object of industry in the south of 
Spain, from which all sorts of ropes and cordage, as well as mats of various 
qualities and beaut;', are made. 
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are first observed to cap some of the low hills and e 
little distance from ihe road towards the left, whose nature wilt 
be soon more fully explained. On reaching tlte liigliest pari of 
the tract between the Venta and a village called Cacin, distant 
from the former about six miles, a portion of its summit is ob- 
served to be crowned by a bed of compact limestone, containing 
moulds of paludina.', superimposed to which, irregular masses 
arc seen of a marly limestone, almost entirely composed of com- 
minuted shells, amongst whicli paludin^, lymoeae, and planor- 
lies, are distinctly visible. But here this calcareous mass has 
little thickness, not exceeding, I should think, thirty feet ; and, 
from the irregularity in position of some of the strata, which are 
from four inches to three feet thick, as well as from the state of 
decomposition of the rock, it has the appearance of having been 
considerably broken up and aift-cled by external agents. From 
this poinl to the little village of Cacin, situated upon the right 
bank of a stream bearing the same name, there is a long descent, 
in the first part of which, immediately below the calcareous bed 
just alluded to, the road for a considerable space passes over a 
■tied of white finely granular gypsum, in strata about an inch 
ik. The subsequent part of the descent exhibits a marly 
;hy mass, whose surface is strewed with fragments from the 
'Itmeslone capping the hill ; but gypsum is again observed, and 
has been worked by perpendicular cuts, along the immediate 
bank of the rivulet. The bed of this is nearly a quarter of a 
mile in breadth, a small portion of which only is occupied by two 
little channels in whicli the rivulet flows, the remaining portion 
being partly under cultivation and partly planted with willows 
and poplars. A low cliff of conglomerate bordering the right 
bank, and in places abutting against the contiguous gypsum, 
attests the powerful body of water which in some ancient time 
rushed down this little valley of denudation. 
The frequent, almost continued appearance of gypsum, from 
rising ground near the village of Gavia to this point, and 
amilarity in physical character and aspect of the intervening 
, appear to countenance the presumption, that the whole of 
occupied by a deposit of the above-mentioned substance, 
sociated with various proportions of marl in an earthy or indu- 
rated state. No other rock is seen, until a few stta^ f£. ^sijcb- I 
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water limestone begin to cap one or two emioeaces near the Ven- 
la de Huelma, and again, in a more considerable but insulated 
mass, crown a portion of the hill previous to the descent to Ca- 
cin. Immediately under this mass, on the Cacin side, as also 
along the right bank of the rivulet at the bottom of the descent, 
gypsum is observed in great abundance, as has been already no- 
ticed. It would, therefore, appear that this gypsum formatJon 
is immediately subjacent to the fresh-water or compact pttludinte 
limestone, which, as will shortly be seen, becomes the predomi- 
nating and superior * rock in the southern portion of the basin, 
and constitutes a ridge of considerable elevation between Cacin 
and Alhama- 

At the commencement of the ascent beyond Cacin to this 
ridge, gypsum imbedded in marl is again observed ; but higher 
up it is succeeded by horizontal strata of compact, eomewbat 
veacular limestone, of a dingy whitish colour, containing here 
and there casta or moulds of paludinse. Still higher up the 
ascent, and subsequently crowning in a partial manner its sum- 
mit, the marly limestone, formed of broken shells, and distin- 
guished by the presence of pianorbes, as well as of lymneie 
and paludinfe, makes its appearance, overlying the former. 
These two limestones continue to be obseived in the same order 
of superposition nearly to the bottom of a broad denuded hollow 
in the ridge, and during the subsequent ascent. The highest 
part of the ridge presents an irregular sort of table-land, covered 
with wild plants and shrubs. Its total width is between seven 
and eight miles. In the long gradual descent to the rivulet of 
Alhama, cultivation generally prevents the subjacent beds from 
being seen until near its termination, when a few horizontal strata 
of cjolcai'eous sandstone are observed, whose geognostical relatione 
will soon be made evident. The road then passes a bridge over 
the last mentioned stream, which has worked its way or pene- 
trated at this point through a little insulated mass of secondary 
numtnulite limestone, manifesting in some places, as I have fre- 
quently observed in this rock, a semblance of brecdated structure, 
and following up its left bank for about a mile, winds to the right, 
and, between escarpments of calcareous sandstone, whose hori- 

■ A more moilern niiirly liniestuiic jiartially overlies it, iif wi 
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soDtal strata alternate with others of coral limesIoDe, ascentlM 
the rising ground upon which the large and populous village (£4 
Alhama is situated. Such are the appearances presented in tra>! 1 
versing this basin along the line of road from Granada to Alha-- ] 
ma, a distance of about 30 mites from NE. to SW. | 

2. Neighbourhood vf Alkania. 
klliauia stands upon the left bank of a rivulet of die sanie> 
le, and at the bottom of a long cultivated slope to the latter, 
I £fom the ridge of secondary nummulitc limestone whidi forms the 
*4nuihern boundary of this portion of the ba&in. The hOrse^road j 
K&oni Granada to Malaga by Alhama passes over this ridge, be- 
1 which and the coast it subsequently traverses the prima-. 
uVj and transition chain litated to border the Mediterranean*, j 
ichiog the latter near a town called Velez-Malaga. Conse. 1 
l<qucntly, in proceeding from Velez-Malaga to Alhama, the road- 1 
escends the cultivated slope last alluded to, and in the lattev I 
f the descent, a limestone composed of a congeries of corali j 
■ lemains is observed occasionally to make its appearance in broken J 
PdiscoDiinuous escarpments, partially covered, and often nearly- 1 
surrounded by fine diluvium, whicli in great depth constitutes 1 
the general upper stratum and vegetable soil, Immediately be- 
fare entering Alhama by this road, a similar limestone is again ' 
L;9bserved in thick horizontal strata, and, in different open spaces ] 
■ipthin the precincts of the village, horizontal strata of calcareous 
Mandstone and fine conglomerates may be seen. The latter beds J 
■pmstitute, indeed, the foundation upon uhich it has been built, 
WflfiA immediately below the village form the high escarped banks 
Bibich confine the stream bearing its nanie. tjimilar strata were i 
noticed on tlie opposite hank, in the lost part of the descent to \ 
w/pis same stream in approaching Alhama by the Granada road,. 
MS well as in the short subsequent ascent to the former, alterna^ 
L'tu>gi iu tbe latter instance, with others of coral limestone. This 
kaasnae formation, first observable on the line of road sketched . 
Eft the immediate vicinity of Albania, rests upon secondary num- | 
■polite hmestone, which fortunately comes to day in a few in.. I 
■itoaces in this neighbourhood, and establishes this interesting- J 

M An inspection of the physical appearances presented iiy this 1 
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southern porUon of the basiu, Bhews thai it has been brokea 
through or furrowed in difi'ereut places by currents descending 
from the primitive district to ila south, and the streams now 
flowing through the conEcquent fissures, taking a north-westerly 
direction, finally terminate, before leaving its area, in the river 
Grenil. These fissures, of whieh one of the boldest and most 
characteristic is seen close to Albania, contracted in the vicinity 
of the mountains, subsequently expand into little Valleys of de- 
nudation. In one of these, beginning to open out immediately 
below Alhama, the observations wore made which belong to the 
section A ; those referrible to B were partly made in the last 
mentioned fissure or ravine which confines the rivulet above Al- 
hama, and partly in the neighbourhood of the villages of Arenas 
and Jayena. 

A. The horse-road from Alhama to the town of Loja de- 
scmds the little valley of denudation which commences near 
the former village, and is watered by the rivulet of the same 
name ; and, at the distance of about two miles, crosses a small 
ravine* whose bed and banks are formed of secondary num- 
mulite limestone. This rock is divided into strata from two 
inches to a fool thick, dipping at a small angle towards the 
W.NW., and is no doubt connected below with the great mass 
of llie same limestone which constitutes the boundary of this 
partof the basin towards the south. These strata are succeeded 
in immediate superposition, on the left bank of the ravine, by a 
few strata of calcareous sandstone, identical with that observed 
at the entrance into Alhama by the Velez-Malaga road. In a 
subsequent short ascent no rock is seen, but it is crowned by a 
low escarpment of coral limestone in thick horizontal strata, bor- 
dering a little flat upon which a farm-house and a few cottages 
have been built. From this point the road begins to ascend a 
hill of considerable elevation, named El Majar de en Medio, 
which inter\'enes between the left bank of the rivulet of Alhama 
and the bounding ridge of secondary limestone towards the south. 
The rising undulating surface presents a light soil, which, 
after rain, becomes what is termed sticky, the whole of it being 
under cultivation, and producing great crops of wheat and bar- 
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Chy. Continuing lo ascend, numerous Utile shining pieces of 
L-hniinar gypsum are observed, interspersed in this soil. The ac- 
Iclivity gradually becoming steeper, cultivation ceases, except 
li here and there in small patches ; the tract begins to assume a 
I Diountmnous character, and tiie line of road inclining towards 
I the left or south, approaches the confines of this eminence witli 
I the bounding ridge of the basin. Several escarpments, looking j 
I Bke perpendicular sections in a quarry, were observed along the 1 
F bigher part of the acclivity, and beyond these a long irregulaa j 
I low parapet, bordering and circulating around the summit eS ] 
f the bill. On approaching the former, they were found to ori- 
I ginate in workings for gypsum, and to consiiit of a series of ho- 
I fizontal layers or strata of this mineral, accompanied by marl. 
I These layers, or little strata, are from one to three inches thick, 
I snd the escarpments from twenty to forty feet high. The gyp« J 
I gum is of a laminar structure, and confusedly crystallized, seva^J 
I ral separate pieces of it being often joined together in all sorts 
I of directions, and imbedded in an argillaceous mart, which seems 
I to form about one-fourth of the mass of each layer or stratum. 
I On reaching the summit of the hill, about a hundred yards be- 
I yond these quarries, the little escarpment which runs along its 
I crest, was observed to be formed of thick horizontal strata of 
I compact limestone, in which moulds of paludinie are occasionally 
I seen. It is of a whiiish colour, frequently marked by little den- 
I dritic sprigs : its fracture compact and even, sometimes ob- 
I scnrely conchoidal. A considerable tract of table-land, where 
I this rock is every now and then seen lo come lo day, and co- 
I vered with a short herbage, underwootl, and a few evergreen 
I oaks, extends as far as the eye can reach, in the direction of 
I Loja, and, towards the south, appears to abut against the higher 
f ridge of secondary hmestone, which, as before stated, bounds 
I this portion of the basin. 

I In the ascent from llie bed of the ravine to the summit of 
I this hill, beds of four distinct characters have therefore been ob- 
I served, viz. 1. The nummulite secondary limestone ; 3. Strata 
I of calcareous sandstone and coral limestone ; 3. A ptiwcrful 
I bed of gypsum; i. Compact paludina limestone ; and the ho- 
I rizontality* according to which they are arranged seems to 
I " The alight clip of tbe secondarj nummulH,e limesloae '»nj\jii waiaaW-i, 
^^o^^fAe lertlMT/ atlita of tlie hilL ^^^^^^ 
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put beyond doubt iheir respective superposition'. Facing the 
hill, whose geological structure I have attempted to sketch, 
there is a tract of high ground on the opposite or right bank of 
the rivulet, or Rio de Alhama, which is a continuation of the 
table-land along the summit of the ridge between the villages of 
Cacin Qnd Alhama noticed in describing the line of road from 
Granada to Alhama. 

In proceeding from the hill of El Majar de en Medio to this 
high ground, a ford was crossed in the rivulet, at a point about 
two miles below the mineral-baths of Alhama, which take their 
rise in an insulated mass of secondary nummulilef limestone, 
confining there for a short space its banks, and at about the 
same distance ahove the tittle village of Santa Cruz, situated up- 
on the some stream. The valley here becomes more expanded, 
and a horizontal flat of some extent borders the right bank of 
the rivulet. A long cultivated slo[ie succeeds \. At about 
two-thirds of the ascent, tiie compact limestone, with its usual 
paludinse, makes its appearance in thick horizontal strata, and 
continues to manifest itself in low irregular escarpments to the 
summit of the hill. Here there is an extensive tract of level 
ground, varied by some undulations and hollows, and covered 
with shtH't herbage, wild plants and shrubs, analogous, both in 
physical character and geological relations, to the eminence on 
the opposite side of the valley. During three hours which I was 
riding in various directions over this table-land tract, spread 
over with a scanty covering of vegetable soil, I constantly ob- 
served the compact limestone, and no other rock ; but, at about 
the distance of three miles in an easterly direction, and towards 
the line of road from Cacin to Alhama, the shelly marly pla. 

* The shell; marly plaaorbb lioieatone, obaerved tu rest upon litnc- 
stone 4, near the village of Cacin, and in tbe ridge bettreeii Cauin and AU 
banm, wilfl not observed here. 

■f- 1 believe theae mineral waters take their origin in a red aandatone, upon 
which the secondary nummulite limestone rests. 

X Although I did not observe any beda of gypsum here, I was aBsured by 
difierent peasants, that it 1» met with in several places, but not worked, as 
the neighbouring villuges ore supplied abundantly with this mineral, Irom 
the quarries noticed in the hill of El Major de en Medio, on the oppo - 
side of the rivulet. 
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norbis limestone makes ils appearaDce in the form of swelling 
undulations, which constitute aome of the highest points in the 
fidge. It does not, however, extend equally over the eurface 
of the cxtmpact limestone upon which it rests: &oin its friable 
nature it has been much affected by various external causes, 
tud in many places has disappeared. It is in horizontal strata 
oflen several feet thick. 

• "BMavine above Alhama; and a Portion of the Basin to ila 
smith-east, in the neighbourhood of the Villages of Arenas 
and Jayena. 

The coral limestone seen immediately before entering Al- 
hama by the Velez-Malaga road, — the little escarpments of cal- 
careous sandstone and fine conglomerates of a similar base within 
the precincts of the village, — the alternating beds of the two, in 
die descent from the latter to the biidge, and the appearance of 
BBndstone strata at the commencement of the succeeding ascent 
«a the road to Granada, have been already mentioned; and it 
faas also been stated that a part of the village extends along the 
lei^ bank of the ravine, which confines the stream known by the 
BRme name, for about two miles above, and which opens out in- 
to a valley of denudation immediately below it. 
— This ravine affords the greatest facility for observing, and 
tile finest example of this marine formation. Here the rivulet 
flows between perpendicular escarpments nearly two hundred 
feet high, which are entirely composed of the two rocks just ^ 
luded to, in horizontal alternating beds from three to nine feet 
thick. The limestone is made up of what appear to be small 
coral fragments, agglutinated together by a calcareous cement. 
A small fragment of a shell, an accidental little pebble, or a mi- 
flute piece of schist, are rarely imbedded in its mass. It is teaai>.g 
sious, offering considerable resistance to the hammer, and is of a 
dull whitish colour, with a slight tinge, in some places approach* I 
iog to red, in others to yellow. The fracture is uneven, coarse. 
ly and largely granular, exhibiting rarely the section of a coral 
faranch, spines of echini converted into carbonate of lime, a few , 
shining crystalline facettes, and some minute superficial cavitiah i 
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Tiie sandstone is formed of small quartz grains, consolidated in- 
to a mass by an arenaceous calcareous cement. Keniains, appa- 
rently of corals, are 'seen rarely imbedded in it; but different 
species of pectens, one of which is almost identical with a species 
found ill the London clay, are sufliciently abundant. It is of a 
yellowish colour ; and the fine conglomerates, as I have termed 
them, into which it sometimes passes, only differ from it by the 
size of the quartzose grains, and by the occasional interposition 
of small fragments of schist, and of some other rocks. The se- 
condary subjacent limestone, noticed in the little ravine on the 
road to Loja, at. the bottom of the hill of El Major de cu Medio, 
is not visible here, the whole of the esearpnient, from its base to 
its summit, being formed of the two varieties of rock just de- 
scribed, the coral limestone occupying the superior part of the 
section. It is in the interval between this and the bed of the 
ravine, that alternations of the two members of this formation 
are seen; and it is observable, that near the contact of the lime- 
stone with the sandstone strata, the former becomes gradually 
less calcareous, and appears to be an admixture of quartzose par- 
ticles, to pass gradually into the latter. In one iustance I ob- 
served a bed of loose unconsolidated quartzose sand, under up- 
wards of one hundred feet of superior indurated strata. All the 
strata, in their natural position, are horizontal ; but in the 
higher part of the escarpments, large masses of them are now 
and then seen variously inclined, probably by subsidence, and 
contribute powerfully to enhance the picturesque scenery of this 
fissure. 

The road from Alhama to Arenas (de Alhama), proceeds 
for about one and a-half or two miles along the bed of this ra- 
vine, and, after leaving it, enters upon a narrow cultivated fiat, 
contiguous to its right bank, and bordered, at a little distance on 
the left-hand side, by a low escarpment of coral limestone, from 
under which an insulated mass of older nummuhte limestone 
protrudes and intersects the line of road, rising but a few feet 
above t!ie general level of the ground. This is the second in- 
stance cleaHy presented in this neighbourhood of such superpo- 
sition. After subsequently ascending some hilly ground where 
no rock appears, mica-slate of a reddish tinge, due to the de- 
composition of its numerous imbedded garnets, projects above 
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the surface, in several Utile low grotips, close to a spring <^i 
autiful walcr culled La Fuente de los Aianiillos, and forms S 
considerable nndidating tract, covered with vineyards, between 
this point, a villa^ called Hator, and the high primary moun- 
tain of Ttjeda, which now forms the southern boundary of the 
Iwsin, at the distance of about three miles from the line of road, 
^his elevated mountain, indeed, composed of white and light- 
!]>lue crystalline limestone, constitutes the marked geographical 
limit of the basin towards the south, all the way from Alhama 
to Arenas, and the mica-slate, forming the low tract just alluded 
to along its base, dips wider it* ? and is again met with or reap- 
pears at the base of its opposite slope, and may thence be fol- 
lowed to the Mediterranean shore. 

About half a mile before arriving at Arenas, an insulated 
iss of darkish-coloured earthy limestone, containing numeroiu 
•bells of the genera Paliidina, Lymnca, and I'lanorbis, was obf 
served, in horizontal strata, and yielding on fracture a fetid 
odour. In the remmning part of the desuent to the stream, on 
.whose right bank Arenas is situated, no rock is seen, a whitish 
marl constituting the upper stratum. 

, This little stream, rising in the adjoining primitive district, 
and passing by the village of Hator, standing at the base of its 
northern slope, joins, below Arenas, another sircam, which, at 
the distance of two or three miles towards the east, issues out of 
the same mountains. Between the two there is a low ridge 
which wilt be the immediate subject of consideration. Its 
length, from ihe base of the primitive district to Arenas, is 
about four miles ; its medium breadth about three quarters of a 
soile, increasing a little as it approaches the former. Il is com- 
posed principally of a lacustrine deposit ; but in the vicinity of 
the primitive district, of a mass of gravel and conglomerate. 
Close to Arenas there is a smalt transversal ravine m this ridge, 
where the nature of the former is well exposed. The lower 
part of its banks is formed of alternating strata of earthy marly 
L*Jiinestone, of a dirty whitish hue, and of thin layers of a similar- 
[mbetance, coloured blackish by a carbonaceous matter, and 

" Thia limestone may perhaps be condJerad a; 
mica-slate. I am, bowever, iucliaed to believe tbnt it ii 
date, and regis upon it. 
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charged with the latter in some places, as to pass into an imperfect 
lignitt!. With these layers, which may be followed for a codm- 
derable distance by the eye, until thoy successively become 
concealed by the intersection of the riang bed of the ravine, 
there is associated a remarkably fine white sand, formed of mi- 
nute grains of tranEparcnt quartz ; the layers are from one to 
two inches thick, of a leafy structure, and so extremely friable, 
that it is nearly impossible to detach an entire specimen, as it 
falls to pieces between the fingers. They are full of planorbes 
lying horizontally upon the surface of eacli successive leaf or 
plate of the layer ; but the shells, although frequently retainiDg 
a nacreous lustre, are in a decomposing state, and rarely entire, 
so that every new exposed surface is studded with their frag- 
ments, or marked by their impressions, 

The associated sand forms no regular stratum or continuous 
bed, but it is generally seen in more or less abundance, loosely 
attached to the surface of each layer. A bed of brown coal, of 
unknown depth, immediately succeeds in a descending series, 
and in its superior part, or that contiguous to the former, I also 
observed quartzose sand under similar circumstances. This 
brown coal is of a dullish-black colour, and in horizontal divi- 
sions, from one to four inches thick. The thinner ones, how- 
ever, both superficially and in a cross fracture, sometimes exhi- 
bit a shining and even surface ; but in the thicker strata or di- 
visions, the fracture is uneven, and dull- On the surface of a 
specimen of the latter in my possession, taken from the superior 
part of the bed, there are innumerable fragments of planorbes. 
As it is in the lowest part of the banks of the ravine that this 
bed of brown coal begins to take a decided character, no means 
are afforded of examining the interior of the mass ; and the 
workings undertaken here some years ago, under the idea that 
it was the real coal, by the proprietors of a sugar manufactory 
at Torroz, on the Mediterranean coast, are unfortunately obli- 
terated. 

The ravine in which the appearances just sketched may be 
seen, only penetrates the ridge for about two hundred yards; 
but as some strata of a BimUar nature are observed on the banks 
of the stream, on its opposite side, it appears probable that this 
be^ occupies its whole breadth. 



Baza and Alltamu. 79 " 



pr 

^EThe superior part of the ridge consists of earthy marl and 
Horizontal strata of soft marly limestone, wliich hardens on ex- 
*posure to ibe atmosphere, and is used for building, alternating 
with others of a more sandy nature ; and one stratum was ob- 
served of a hard compact sandstone, a foot thick. Other strata 
of the marly limestone intervening between the above and the 
bed of brown coal, arc coloured by carbonaceous matter, and full 
of paludinie. 

There appears to be a direct analogy, with respect to orga- 
fc remains, between this deposit and the superior marly lime- 
tone observed along the summit of the ridge between Cacin 
nd AUiama. The carbonaceous matter in the former is of 
^rse of local occurrence. 

In proceeding from Arenas up this ridge, ta its confines with 
%e primitive district, by the road which leads to the Puerto de 
[Jompeta *, the first part of the ascent consists of earthy marl, 
lith horizontal strata of the same substance, or between this 
ind a coarse limestone, in an indurated slate. I also observed 
(ome masses of fine quartzose sand, similar to that above no- 
iced, but DO appearauce of the brown coal. The line of road 
ies the ridge diagonally ; near the mountainous district it 
becomes entirely formed of a mass of gravel, crowned at times 
by a thick stratum of red dish -coloured indurated conglomerate 
land this deposit -f- is observed to extend for a considerable dia. 
tance in the form of an inclined band, covered with a forest of 
|Hnes, between the line of the primary rocks and that part of 
the basin under consideration between Arenas and Jayena. 

The few remaining observations refer to this tract. Th* 
road from Arenas to Jayena crosses over the little ridge last al- 
luded to, at a short distance above the point where the two 
streams, which may be smd to bound it, unite, and descends to 
that whose banks were stated to exhibit a series of strata 



I 



* This u Lhe entrance intn the primitiTe diatrict, whence a 
Tosd leads to the Mnlilerranean coast. 

■|- Similar masses off^vel, but upon a much larger scale, are observed tofl 
form an extensive tract between the northern slope of the Suruosierra luou^^ 
tains, to the north of Madrid, and a fonnittion nf compact limestone met witb 
Wore arriviug at Aranda del Duero, on the road from Madrid to Burgos- 
In both instances the gravel and conglomerate has been fotnieii ftom. ^a* ift- 
bris of tbeprioutire/'ocisin the contiguous cbaino. 
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lar to those imoicdintely overlying the bed of brown coal. Ano- 
ther stream escaping from the primitive districts towards the 
south, through a fissure called Kl Puerto Blanco, a few miles 
in an easterly direction is soon after crossed ; between which 
and a fourth stream passing by the villages of Jayena and 
Fornes, there is an undulating marly tract partially under cul- 
tivation, and rising into a low ridge, in part of its area ci-ownetl 
by a few strata of conglomerate. All these streams last men- 
tioned unite in one a few miles towards the north-west, and 
form the rivulet crossed at Cacin, on the road from Gra- 
nada to Alhama. Descending the slope from this little tract to 
the stream last alluded to, a long slip of ground is perceived 
to border its right bank, immediately beyond which the country 
begins to rise, and subsequently takes an elevated table-land 
form, stretching northwards towards Agron, a village on the 
road from Arenas to Granada. Horizontal beds of gypsum are 
observed along the first part of the ascent, and a low escarp- 
ment, which I had not time to examine, but which probably is 
formed of the compact paludina limestone, borders its summit. 



Following this 



1 upwards to Jayena, 



eral lo> 



escarp- 



ments along its banks exhibit horizontal strata of a semi- 
indurated whitish marly limestone, and the slip of land just no- 
ticed opens out into a richly cultivated Hide valley, in the im- 
mediate vicinity of this neat and chearful village. 

In the low ridge, compo.sed of horizontal strata, of whitish 
soft marly limestone, in places full of paludinae, which borders 
this narrow valley towards the north, near and above Jayena, 
there is a ravine close to the latter village, in whose banks abed 
of brown • coal has lately been discovered. 

The valley extends three or four miles above Jayena, pre- 
senting in every little escarpment the same marly limestone. 
Here I terminated my excursion, and traversing the primitive 
chain which confines it towards the south, proceeded by a moun- 
tain road over the magnificent pass called Las Vueltas -f-, or 

■ The scarcity of fuel in the mining diatrict along the Sauthem Mediter. 
t of Spain, and Ihc prnhibition of English coal, han induced a 
great commercial and mining house in Malaga, to make eicUTatiana here, ID 
order to employ it as a aubstitute. 

f The fine alpine scenery here, ami along the slope of a high mountain- 
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Baxa and Alhavia. 
Puerto del Rey, to Almunecar on ihe Mediterranean coast. { 
(See section 13.) 

From the above slight and most imperfect sketch of the ba- 
Mos oP Baza and Alhama, it appears that a deposit of gypsife- 
rous marl, wiih a superjacent bed of compact paludlna hmestone 
are common to each of them ; but that the latter basin is dis- 
tinguished from the former, by a superior bed of shelly lime- 
stone, in which the planorbis first makes its appearance, — by 
two deports of brown coal in the neighbourhood of Arenas and 
Jayena, — and by a tertiary marine formation, consisting of al- 
ternating beds oi' calcareous sandstone and coral limestone, which 
itervenes between the gypaferous marl and the secondary num- 
'ite limestone. ' 

The tertiary and lacustrine beds in each of these two basins 
are in a horizontal position, and do not therefore appear to have 
been disturbed by any causes similar to those which have ele- 
vated the older rocks, upon whose inclined strata they havebeea 
deposited. 

But causes of a different nature have, either gradually ani; J 
in the progress of ages, or with sudden and irresistible fury, 
swept over them with no unsparing hand, carried awaj-, in the 
basin of Baza, the greatest .part of the superior deposite, and 
left extensive vestiges of destruction upon its western and east- 
ern flanks. Nor are the effects less conspicuous in the basin of 
Alhama. 

At the present day, streams of inconsiderable magnitude flow 
quietly along their respective areas ; and, instead of directing 
their course to the nearer Mediterranean, from which they are 
intercepted by the elevated chain which borders its shores, de- 
scend the great hydrographical valley of the Guadalquiver, and 
join the waters of this river, which terminates in the Atlantic 
Ocean. 

Such, I believe, are the conclusions that may be drawn from 
observations confined to certain portions of the areas I have as*' 
signed to these two basins. A detailed and scientific examina- 

riilge near El Cunventu de Ids Nieves, about two niilea from a vilUge called 
El Borgo de Ronda, nine leagues distant from Malaga, towards the north, 
west, is worthy of the pencil of a Salvator Roao. 

OCTOSER DECEMBEU 1830. ^ 
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lion of their whole surface will, no doubt, bring to light 
new and interesting facts. 



tnany 1 

lowing 



Mr Sowerby had the goodness to name the following 
shells : — 

Basin of Baza. 

PaludinK in superior compact limestone. Cypria in gypaUeroua njirL 

Basin of Alhama. 

1. FlaDorbis rutuailatua. 3. Flaoorbis rotundatui Tel plsBuIstuai 3. Plan. 

orbU nova species anfr^ctibus numerosis compressts. 4. Qulimus pu. 

aiUus of Brard ; Pnludina puailla of Deahaytis. fi. I^lucfina Deants- 

reatiL 6. Paludina pjramidalis. ?■ AhcjIus. 8. CTpria. 9. Untnown 

univnlTe. Bulimus decnllututi? II). Ljmnea. These arc found in the 

conpacCand superior riwUy limestone beds. 1). Pecten reconditus? 

like tliat at Hordwell and in London clo^. 13. Fragments of Cor^ 

and spines of Echini. These are found in the marine bed, •■"■"""-«' 

of alteniHting strata of calcareous sandstone and coral 1 

which rest upon secondary nummulite limestone* 



Basin of Teruel. 
I. Pknorbis rotundalus. 8. Ljmnea pyraaiidalis. 



Vestiges of TeriiaTy and Lacustrine Beds, i 
other Parts f if Spain. 



d, cDiariosed 



1. In the neighbourhood of a village called Partaloba, about 
eight mites distant from the transition limestone mountains of 
Oria, which partially bound, towards the east, the basin of 
Baza, a compact vesicular limestone, of a whilish-grey colour, 
and containing a few shells which appear to be of fresh-water 
origin, is quarried. It is in thick strata, and forms an excellent 
building stone. 

2. Near Montesa*, on the road from Almanza f to Valencia, 
a low hill has been cut through, composed of thin fissil strata 
of a limestone identical in colour and fracture to the compact 
paludina limestone near Alhama, and containing numerous 
moulds and casts of lymnese and paludina?. 

3. On leaving Albacete, a town on the royal road from Va- 
lencia to Madrid, for the capital of Spain, a continued ascent 
of several miles, where no rock comes to day, leads to a high 

■ Montesa gives its name to one of the four niilitary orders of Spain. 
+ Almanza, celebrated for the battle won by the Duke of Berwick, in fa- 
vour of Philip, during the Spanish War of Succession. 



of Baza and JUiama. 
plateau, which belongs, in physical geography, to the elevated 
piMn of La Mancha. The upper stratum here consists of s 
bed of reddish gravel, probably of diluvian origin, which con- 
ceals the subjacent limestone ; the latter, however, is well dii- 
played in a quarry near, but before arriving at, the village of 
La Gineta. It is of a compact texture, somewhat vesicular, 
of a whitish-grey colour, and contains a few paludinee. 

From this point to Ocana, nine leagues from Madrid, the 
plateau maintains nearly the same general level, with occasional 
undulations, with the exception of a narrow low ridge of second- 
ary (?) limestone near the village of La Mota, and an insulated^ 
outlying hill of red sandstone near a village called Molar*, a 
name probably derived from the grind ing-stoncs which the lat. 
ter rock usually produces. With these two exceptions, no rock 
is seen in situ from La Gineta to Ocana. The superior stra* 
turn is almost universally of a marly or gravelly nature; but 
now and then a low eminence, or little hillock of puddingstone, 
or a few thin discontinuous strata, of an earthy whitish marly 
limestone, are observed by the side of the road. In passing 
through the village of Iloda, I remarked that several of the 
houses were built of a compact whitish-grey vesicular limestone, 
which is, no doubt, met with in the immediate neighbourhood, 
as it would be a rare occurrence in this part of the country to 
bring such raijterials from any distant point. 

At Ocana, which may be considered as the northern termi- 
nation of the plateau of La Mancha on this line of road, a ^mi- 
lar limestone, in the form of an irregular low e.'^carpmentj bor- 
ilera the crust of the long slope from this elevated plain to the 
river Tagus ; and in the descent to the latter, a powerful bed 
of gypsum is observed in horizontal strata, accompanied by 
varying proportions of marl. Between the Tagus and the river 
Jarama, which enters the former a little below Aranjuez, the 
road to Madrid passes over a level tract, occupied by the plan- 
tations, gardens, and pleasure grounds, belonging to the royal 
palace at Aranjuez, — and then, crossing the latter river by a 
handsome bridge, called Puente de la Beyna, and traversing a 
■ little flat on the oppo^te or right bank, ascends a considerable 

* Piedra de Mohr, is the Spanlsfa expresBion &ix & ^n&vng-Awie. 
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hill, in the lower part of which gypsum is again observed. It 
then enters upon a high plateau-formed district, correspondiog 
in physical character to that which constitutes the plain of La 
Mancha to the south of the Tagus, which extends northwards 
to the base of the Guadarama Mountains. Madrid is situated 
in this district, at the distance of seven leagues from Aranjuez. 
Between the summit of the last ascent and a village named 
Valdemoro, several low escarpments of gypsiferous mari strata, 
in a horizontal position, are seen near the road ; but the general 
superstratum of this tract is of an argillaceous marly character. 
In the retnaining distance to Madrid, or rather to the banks of 
the Manzanares, no gypsum was observetl ; but the road has in 
places been cut through a little liiliock or low eminence, and 
the consequent escarpments exhibit a few thin strata of a whiu 
ish compact limestone, which, for short spaces, occasionally as- 
sumes a siliceous character, where its surface is sometimes ma- 
millonated by concentric spheres of chalcedony, minute veins 
of which also penetrate its mass. These strata, often marked 
by blackish dendritic sprigs or stars, alternate with earthy 
layers of friable marl. On each side of the road there is an 
open undulating cultivated plain, whose upper stratum is com- 
posed of fine diluvial detritus, amongst which innumerable sili- 
ceous semi-opaline fragments are observed, identical with seve- 
ral varieties of a similar substance imbedded in tlje well-known 
hill of magnesite near Vallejas, about 2 miles E.SE. from Madrid. 
From this ground there is a long gradual descent to the Manza- 
nares; and the right bank of this stream exhibits an extensive 
mass of gypsiferous marl, in horizontal lamina; or little strata, 
the gypsum being generally of a laminar, but in some places of a 
fibrous, structure. The hill of magnesite, or carbonate of mag- 
nesia, at Vallejas, rests upon this bed of gypsimi. In the im- 
mediate neighbourhood of Madrid, a compact vesicular whitish 
limestone is quarried, whose mineralogical character would seem 
to identify it with that to which allusion has been so frequently 
made. It would be interesting to ascertain whether or no it 
contains fresh-water shells, and overhes the gypsum formalion 
along the bank of the Manzanares. The Professor of Geology 
and Mineralogy to the Royal Museum, in Madrid, had the 
to shew me a fragment of l\ie mugnesite roclt, wixU « 
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beautiful impression or mould of a large planorbis : now, , 
this univalve is not met with in the compact limestone, but first i 
■ inakes its appearance in the coarse marly limestone, almost en- 
rely composed of comminuted shells of this genus, which over- 
s the former near Alhama, and is the superior rock seen in 
lat basin, this circumstance leads to the conclusion, that the J 
\affnesile oF fiallejas, like the superior marly limestone i 
^Ihama, is of lacustrine origin, and amongst the most modera 
»cks in Spain, — as a similar one has already been shewn to be 
» in France, by, Messrs Brongniart, Marcel de Serres, and 
Fother writers. 

4. The last instance of a lacustrine formation which I have 
had an opportunity of meeting with in Spain, is presented over 
an extensive tract in the neigjibourhood of Teruel, a towu upon 
the frontier of Arragon, towards the province of Valencia, and 
upon the road from the city of Valencia to Zaragoza. The an- 
nexed rough sketch may give a general idea of this lacustrine 
deposite, and of the older rocks which bound it towards the east i 
and west. 

Lacustrine Basin of Teruel, Province of Arragon. 

places vesicular limestone full of Ij-mneie and planorbea. 
£ i ft is B thick bed of reddish gravelly marl, occasionally containing gjpsum. 
3. Secondary nummuUte Umeatone. 
2. Red sandstone, — old F 

GreywackJ ridge. 

A dork blue semi-cry stall ice limestone. 

The superior fresh-water limestone a a a, would appear to 
have originally prevailed, as represented in the sketch, over the 
whole width of the basin from y loy, a distance of about 16 
miles ; but causes, whose violence or prolonged duration is ma- 
nifest in the valleys of denudation and deep ravines which a<N 
tually intersect this area, have swept it away over the greater 
portion of the basin^ Where it remains sufficiently entire, it 
forms patchs of table-land, and the slopes from these to adjoin- 
ing fissures exhibit an irregular talus ot v\\e auViacenS. vawV^ isr- 
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poate ; and where its horizontal strata have been removed, the 
surface of the ground presents an earthy calcareous masE, con- 
toning the two cited univalves in great abundance. The latter 
may be collected in any quantity in the earthy mass of the hiU, 
upon which a hermita or little chapel stands, about half a raiie 
from Teruel, beyond the arcos or aqueduct, as also in the higher 
part of the first ascent on the road from Teruel to a village called 
Campillo ; and, on the summit of both these hills, they are 
found imbedded in thin strata of the limestone. The planorbis 
is the most abundant shell, and, as well as the lymnea, of a 
larger size than what were observed in the basin of Alhama. 
They are, generally speaking, in the form of casts or moulds, 
although a part of the remaining whitened shell is usually ob- 
servable. 

This limestone forms an excellent and most durable building 
stone, as is well exemplified in the beautiful arcos or aqueduct 
at Teruel, of whose construction no record exists. 

In the subjacent bed of marl, which is more or less ai^!- 
laceous, I observed, on approaching Teruel, by the Valen- 
cia road, veins of laminar gypsum, and was informed that this 
mineral is extensively quarried in the neighbourhood, but whe- 
ther or not it belongs to this deposite, I cannot certify. Du- 
ring my short visit to Teruel, I was unable to discover any 
organic remains which might elucidate the geological relations 
of this bed. The gypsum accompanying it, and its position be- 
low the fresh-water limestone a a a, and above the secondary 
limestone 3, present analogies with the gypsiferous marl depo- 
sJtes in the basins of Baza and Alhama. 

At the points^ »/, the transversal extremities of the basin of 
Teruel, according to tlie line of the section sketch, the road 
crosses over two bands, which, from the innumerable rounded 
fragments of older rocks spread over the surface, as well as from 
the lateral position of the former with respect to the basin, would 
seem to indicate the action of some great body of water which 
has swept along this area from north to south. 

It was in the first week of May 1828, I visited Teruel. The 
summits of the higher hills in the elevated mountain tract, de- 
signated Z, were covered with snow, as well as many of those in 
ihe traaation ridge 1 ; beyond the IeyVvjlVj \ja^\tt Uj-aaiAi \l\e 
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west, and until the sun was much above the horizon, tlie cold 
was considerable. From this circumstaDce, and the continual 
ascent from Murviedro, upon the eastern mediterranean coast of 
Spain, to a point in the tract Z, called El Puerto, about three 
leagues beyond Segorve, on the line of road from Valencia to 
Teruel, it appears evident that this lacustrine deposite has taken 
place at a very considerable elevation above the level of the sea ; 
and t!ie same remark may be made with respect to those in the 
vicinity of Baza and Alhama, as well as the compact limestone 
observed near La Gineta and Ocana in La Mancha : nor shidl j 
I be far from the truth in calculating the surface of the superior I 
beds in the respective basins of Teruel, Alhama, and Baza, at | 
about 2000 feet above the level of the sea. Tiie ground near j 
La Gineta and Ocana is still more elevated. I 

It has been stated, that within the area of each of the laeu»- 1 
trine basins near Baza and Alhama, springs or streams impreg- | 
naled with muriate of soda existed, the former being called Las 
Salinas de Vacor, tlie latter Las Salinas de Mali. Contiguous 
to the gypsum tract near Aranjucz, which, together with the 
superjacent compact limestone seen at Ocana, are, from identity 
in composition and geological position, pre.mmed to be lacus- 
trine like the same two formations near Baza and Alhama, sul- 
phate of soda has been discovered in sufRcient abundance to be I 
employed advantageously in the arts * ; and a couple of niilea I 
higher up the same bank of the Tagus, muriate of soda, in the I 
form of rock-aalt, is met with at Villa Rubia, a vill^e whose | 
name is well known to mineralogists as the locality of the glau- I 
berite. I 

Tlie analogies thus pointed out, and the real geological rela- I 
tions of these deposites of salt, I leave to future observers, who I 
may perhaps discover that the liigh elevation of the plateau of ] 
La Mancha is partly owing to a thick and extensive formation 
of tertiary beds. 

• This sulphate of soda was first discovered by a Spanish gentleman of the J 

iiiune ot'RoJa^, who, in consequence, erected a large mnnufnctor}' at Aran- 1 

Jucz, where it U converted into a carbonate, and sold to sonp-mokeri as t I 

^Atwtilute for barilln. I 




On the Development of the Vascular System in the Fistus of 
Veriebrated Animah. Part II. By Allen Thomson, M. D. 
late President of the Royal Medical Society. Communicated 
by the Author. (Continued Jrom former volume, p. 327.J 

U.ATINC in the former part of this essay considered the mode 
of formation of the Heart in the different orders of vertebrated 
animals, I shall noV give some account of that of the other parts 
of the vascular system ; viz. of the Bloodvessels of the body. 

There seem to be two modes principally in which bloodvessels 
are developed ; the one, by isolated points and vessels, has been 
already alluded to, in the account given of the commencement 
of the circulation, as it occurs on the vascular area of the yolk ; 
the other, taking place after the commencement of the citcuIe^ 
tion, by the prolongation of loops or folds from vessels already 
formed, is most easily seen on the transparent parts of the 
fiatrachian reptiles. 

The sac of the yolk, or covering which the yolk receives from 
the layers of the germinal membrane, is the part on which, in 
all vertebrated animals, the blood and vessels appear to origi- 
nate, and it is the only part in which, in healthy animals, the 
formation of bloodvessels has been observed to take place inde- 
pendently of the heart or general circulation. During the de- 
velopment of the vascular area (to the detail of which it is now 
unnecessary to recur), no difference has as yet been observed 
between the mode of the formation of arteries and veins. The 
blood appears to circulate sooner in the veins than in the arteries 
of the area, but, in the early stages of development, these vessels 
are to be distinguished from one another only by their distri- 
bution, and the direction of the currents of blood in them. 
About the fourth or fifth day of incubation, the coats of the 
arteries begin to appear thicker than those of the veins, and 
very soon the external appearance of these vessels affords a 
character sufficiently distinctive. As far as has been ascer- 
t^ned, there does not appear to be any immediate connexion 
between the formation of vessels in the area, and that of the 
heart itself: these processes seem, for a time at first, to go on 
simultaneously, but jndependctitly of one another; and, in- 
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deed, the origin of the heart may not inaptly be compared to 
that of some of the larger bloodvessels. Even when that organ 
begins to move, no blood enters it from the area : according to 
Baer, its motion is undulating for a few hours, until it sucks, 
from the veins immediately adjacent, a portion of their contents, 
and soon, by a regular contraction of its parietes, propels the 
blood through its anterior part and the arteries connected with it. 

At the same time that the vascular area is formed, some ves* 
sels are likewise developed in the body of the embryo, in which 
also the blood and vessels containing it appear to be simulto- 
noously produced. But after the circulation has commenced, the 
second process to which I have alluded, viz. the prolongation of 
loops from vessels already existing, seems to be more frequently 
resorted to for the development of new vessels in the fcetus. 

This process has been described by Spallanzani *, Fontanaf, 
and Dollinger ]:, as it occurs in the finny tail and external gills 
of the common frog and water newt. In these animals, the 
course of the blood is at first very simple. In the early stages 
of development, there is no capillary network on the tail ; but an 
arterial vessel, continued from the descending aorta, runs below 
the caudal vertebrse to the end of the tail, where it joins at an 
acute angle with a returning vein, which, in the abdomen, be- 
comes the vena cava inferior. At a later period, it is well known 
that the tail of these animals is covered by a network of mi- 
nute vessels, which communicate wiih the primary artery and 
vein. Through this network the blood is spread over the whole 
surface of the tail. The development of these vessels has been 
shewn to be owing, not to their formation separately in the 
parenchyma of the tail, but to the prolongation of commimicat- 
ing vessels formed between the primary trunks. The commu- 
nicating branches at first pass directly from the artery to the 
I but in the progress of development I have observed them 

I become gradually longer, and extend themselves from' the 
jltiddle to the lateral expanded parts of the tail : other loops 

e formed in succession from the newly generated vessels, and 

tew ones again from them, till, in the course of ten or more 

' Exjjerimenta on the Circulation of the Blood, &c 

t Rell's Arehlv flir die PhjKologie, B. ij. S 480. 
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90 Dr AUtn Tlionisoii on the Vajnular ,Si/ttan 

days, the whole of the finny part of the tail is covered by beauti- 
ful and minute arteries and. veins. The loop of vessel wheo 
fihort and newly formed, has at first more the appearance of 
artery than vein, as the blood passes through it in jaks : as the 
loop elongates, however, and new branches proceed from it, die 
blood moves in jerks only in that part of tlie loop which com- 
municates with the arterial iruuk, while in the part connected 
with the returning vein, the motion of the stream of blood be- 
comes uniform. 

RuEconi * has shewn very beautifully, that vessels are thus 
located out during the development of the gills of the aquadc 
salamander. I find that nearly the same appearances present 
themselves in the gills of ihe frog, as well as in the extremities of 
the «alamander. The anterior extremities of the salamander, 
when they first begin to sprout, form two small lubercles situa- 
ted behind the head, altogether destitute of circulating hlood. 
Shortly after the appearance of these lubercles, a single vessel 
is seen winding round their extremities, which returns to the 
body without giving off any branches. The parenchyma of each 
of the toes, as it buds out from the end of tlie limb, receives a 
small loop from the original vessel. Communicating branches 
are likewise thrown across at the joints, and, as the limb becomes 
larger, numerous capillary vessels are formed in the same way as 
the primitive trunks. 

Spallanzani, and some other observers, have noticed similar 
appearances in the extremities of the chick, when they begin 
to be formed ; and the same may be seen in those of the rab- 
bit, and of some other mamraiferous animals; from which there 
appears every reason to believe that, after the circulation of the 
blood has commenced, the development of new vessels from those 
already formed, takes place principally by means of loops in 
Warm as well as in Cold blooded animals. 

I ought now, in conformity with the plan previously laid 
down, to proceed to treat of the development of the individual 
parts of the vascular system in vertebrated animals ; but it must 
appear obvious, that a detailed account of the development of 

■ Amours dee Balnmiindi'ea Aquoliiiues, et ilBvelopperaeiit, &c. See Plate 
II. Figs, a, g, 10, 13, H h. 
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all, or even of the more important bloodvessels of the body, 
besides being too extensive a subject for our present limits, would 
prove uninteresting ft-om the want of coDnexioD existing between 
the facts already ascertained. I shall therefore confine myself 
for the present to one branch of the subject only, viz. the De- 
velopment of the Bloodvessels more immediately connected with 
Respiration in the foetal or adult animal. This branch of the 
subject, besides being the most nearly allied to that treated uf in 
the first part of the essay, is rendered one of the most interesting 
to comparative anatomists, not only by the diversity of the form 
and by the number of tlie organs which appear to carry on the 
respiratory function in the foetus of vertebrated animals, but also 
by the singular analogies in the structure of these animals which 
the study of the development of their respiratory organs points 
out both in their transitory and permanent condition. 

The ptincipal organs which appear to perform a respiratory 
function in the fcetus, or which, being formed before birth, are 
destined for the respiration of the adult animal, may be enume- 
rated in the following order, being that in which they succeed 
one another, either in individual animals, or in the different 
orders of the class Vertebrata. 1. The sac of the Yolk ; S. The 
External Gills ; 3. The Internal tlills ; 4. The Allantois ; 5. 
The Placenta; 6. The Lungs *. 

■ Some of these, as well as other partd of the avum, have received so man j 
diiFerent names, IVom the various authors who have described them, that il 
appears necessary to anticipate a little, ani] to give a few of the synoiiymefl 
bv which they are generally known In the difierent orders of vertebrated ani- 

t. The sac of the yolk Li generally knovn by this name in Fishes, Rep- 
tiles, and Birds. AVe Lave only in these animals to guard against confound- 
ing the tac of tha goUt or covering given to this part by the layers of the 
germinal membrane, with the proper eimelupe qf the golk which exists before 
development commences, and encloses it while in Cite ovarium. In Mammalia, 
tbia ]iart is must frequently called the Umbilical Vesicle, and sometimes the 
tunica erythroides- The distiuctive character uf Che aac of the yolk is, that 
it Temains connected or communicating with the intestine during some period 
of fcetal lile, and has mesenteric aiteriea or veins, or both, ramified on iti ' 
surface. 

2. The AUantuis, (a name derived originally &om the vesicular membrane 
at mammalia} dues not exisC in the fccLus of ai^uatic animals, sucli as that 
of (ishes and batrachia. In adult batrachia it forms Che urina,c^ bWli^, 
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Id proceeding to describe these organs, I shall endeavour to 
shew the manner in which they contribute to perform the func- 
tion of respiration in each of the four orders of vertebrated ani- 
mals, beginning with fishes, in nhich they appear to be simplest; 
and I shall confine myself principally to the relation of those 
facta which have been most lately ascertained, and which ap- 
pear to establish most cleariy the analogy existing between the 
organs under coo si deration. 

It is from the study of the structure of the respiratory or- 
gans, and of the arteries distributed upon them, that the chief 
part of our knowledge regarding the mode in which the func- 
tion of respiration is performed by them has been obtained, as 
little or no direct or strictly physiological evidence has hitherto 
been procured from the observation of their mode of action. 
The description of these organs indeed might be considered as a 
subject merely anatomical, were it not that in observing thwr 
development during fcetal life, their variation in size, and alte- 
ration in form at different periods, and the changes in the dis- 
tribution of the vessels supplying them with blood, we are en- 
abled to perceive certain ends to which these changes of struc- 
ture are directed, and thus acquire some insight into the mode 
of operation of each of them. 

It is now well known that the constant presence of oxygen in 
some form or other is absolutely necessary for the development 
of the embryo of all animals. The evolution of those rudi- 
mentary parts even, the formation of which precedes that of the 

as well 03 in the tortulse. It ia called Chorion b; Emmert in the Usard, 
and bj Pander in the bird ; Umbilical vesicle \>y Haller in the bird, in 
which he was (he Ar.it to shew its conneclion vith the funis of the uracbus. 
In Mammalia it has been called Endoi^horion, from Its lining the chorion. 
This part ia alwavfl formed b^ the expansion of the cloacal part of the inle». 
tine, and caniea upon it the rami fifations of the umbilical arleries and veins. 

5. The Internal giils are those farmed in. the course of the branchial jiUte* 
or hoops which surround the pharynx, 

i. The eiternal giUs are apiiendages of the foregoing, connected generally 
with the ouler part of the brancliial pUtes, und receiving a covering from the 
integuments. 

6. The AranioB, a covering proper to the fcetua, connected with Ita inte- 
l^tnents, and formed b; a reflection of the serous la/era of the germintt 
membrane. 

tt. The CAorion, the external envelope ot tbe wVtAe c 
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blood, is almost immediately put a stop to by the removal of 
oxygen from the medtum in wliicli they are placed, before 
any particular part of the embryo is formed upon which the 
changes of respiration are afterwards more immediately produced. 
In the early stages of development, then, there appears lO be 
what may be called a General or Interstitial Respiration *, or a 
change essential to hfe, produced by oxygen in all the sub- 
stance of the embryo, or of its accessory parts, which, as the 
fcetus is more perfectly formed, takes place in particular organs 
only. As soon as a peculiar nutritive fluid, and a central pro- 
pelling organ, are produced, this fluid, is exposed on the ex- 
jjanded surface of the yoik, lo the influence of the respira- 
tory medium, either directly, or through the coverings of the 
ovum. 



development qf the Respiraiury Organs in the Fcetus of 

Fishes. 



VOVUI 



The sac of the yolk, the principal respiratory organ of the 
fcetus of fishes, differs considerably in its relations in the OEseous 
and Cartilaginous tribes. 

In the fcEluB of osseous fishes, as in that of the Blennius vl- 
viparus, described by Raihke f and Foi-chhammer J, the yolk, 
after it has received a covering from the expanded layers of the 
germinal membrane, hangs like a loose bag from the abdomen, 
and is connected by a narrow opening with the anterior part of 
the intestine. Tlie vascular network spread over this covering 
of the yolk at a later period, as has previously been remarked, 
is formed entirely of veins in osseous fishes. A branch of the 
mesenteric veins {PI. III. Fig. 1, y') running along the back part 
of the abdomen, dips down to join theyolkat the place where this 
sac is connected with the intestine ; this -vein is divided into nu- 
merous minute ramifications on the back part of the yolk, and 
its capillary vessels uniie below with those of another vein oc- 
cupying the anterior side (yy), and conveying the blood 

* Bee Geoff. St Hilaire on thb subject, in tbe Memoirei dtt MvMum, 

f Gesfbichte des Embryo der Fische, in Burilacb'i FhysloL B. S. S. £01. 
i De Blennii Vivipari formatlone et erolutione. KiViie, VftV^, 
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which traverses the surface of the yolk to the vena cava, wid 

thentK to the auricle of tiie heart (a*). 

The liver, which in the early stages of development of all 
vertebratcd animals appears to be intimately connected with the 
veins of the volk, is formed in osseous fishes from a mass of 
granular substance (c) deposited in the hollow between the 
yolk and back part of the intestine. This mass, as it increases 
in size, is collected round the trunk of the vein distributed on 
the posterior surface of the yolk, and is gradually suppUed 
with vessels formed by the subdivision of the m^n trunk of the 
vein. As the liver becomes larger, and receives arterial vessels 
from the coeliac trunk, the sac of the yolk is diminished in bulk, 
and the blood is not so uniformly distributed over its surface 
as before ; the general capillary network being less supplied 
with blood, two or three of its vessels become dilated, and con- 
vey the greater part of the blood, which previously was spread 
over the surface of the yolk, directly from the liver to the heart. 
At last, when the yolk is much diminished in size, only one of 
these vessels remains, becoming ihe hepatic vein. 

The envelope of the ovum of osseous fishes is generally so 
thin, that, from the first formation of the blood, the changes 
induced by the surrounding water are not materially impeded. 
When the foetus, or Uttle fish, bursts its covering, and escapes 
from the ovum, it swims about in the water,* wilh the yolk, 
proportionally very large, hanging from its abdomen, and the 
blood is then more directly exposed to the current of water *, 
Towards the latter end of fceLil life, the yolk, while still of a 
considerable size, is in some fishes enclosed in the abdomen, and 
probably serves for some time to nourish the animal, while in 
others its substance is almostentirely absorbed before its enclosure. 

In some of the larger cartilaginous fishes, on the otiier hand, 
as the Rays and Sharks, the sac of the yolk is connected with the 
poste}-ior part of the intestine, and arterial as well as venous 
bloodvessels are distributed on the vascular area covering its 
surface (Fig. 6. of the Skate). The vessel ramified on tiie yolk 
appears to be a branch of the coiliac artery. The vein formed 
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by the union of the capillary vessels of this artery, conTeys the 
blood which passes over the yolk to the liver ; so that the distri- 
bution of the omphalo-mesenteric vessels irt the ftetus of thess 
fishes resembles that in iizard;:, birds, and mammalia. 

As most of the fishes of this tribe are more or less ovo-vivip»- 
rous, or retain their ova in the body during a longer or shorter 
period after development begins, the blood of the fostus must 
be made to undergo respiratory changes through the medium of 
the Suids and membranes with which it is surrounded in tlie 
oviduct. The very vascular membrane lining the oviducts in 
some species of sharks which retain their ova during the whole 
of development, is destined, without doubt, for the aeration of 
the fluid surrounding theftetus; and, according to SirE. Home*, 
it would appear that the effect of this vascular membrane la 
increased by the entrance of sea-water into the oviduct. The 
apertures into the cavity of ihe peritoneum of these animals may 
also allow the water to come into contact with the oviduct ; and, 
in some of them, which retain their ova for a short time only 
after development begins, apertures are found in the angles of 
the horny covering of the egg, through which a current of water 
is permitted to pass. 

The yolk sac, so far as has yet been ascertained, is the only 
fcetal respiratory organ in osseous fishes ; while the blood con- 
tinues to be exposed to the influence of the water on its surface, 
the Gills or respiratory organs of ihe adult become developed. 
According to Ruthke, the rudiments of the gills may be percei- 
ved in the timbryo of the Blennius some little lime after the cir- 
culation of the blood has commenced. These organs appear at 
first to be formed of five pairs of narrow plates, situated trans- 
versely on the lower side of tlie pharynx behind the mouth. 
These plates, of which the four posterior only become developed 
to form the perfect branchial hoops of this and other osseous 
fishes, are at first conipoEed of the same dense gelatinous sub- 
stance as the rest of the embryo, and do not exhibit any traces of 
vascularity. The same author has shewn, that the branchial 
arteries begin to be formed soon after Ihe appearance of the 
rudimentary hoops, by the subdivision of the arterial vessel ri^ng 
from the bulb of the aorta (Fig. 1, b'), on the lower ^avt of ^.Vw 

• Sse an interesliii|{ pnper in Phil. Tvana. \ft' 
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pharynx. At first, this vessel divides itself only into iwo 
branches situated immediately behind the nioulh, which, passing 
round the pharynx, reunite with one another on its upper part, 
below the vertebral column, to form the descending aorta. 
Shortly afterwards, a farther subdivision of the aoria takes place, 
by which four new vascular branches (m) are formed on each 
side of the pharynx, behind the one which appeared first, and 
leading from the ascending to the descending trnnks of the aorta. 
These vessels, the primitive branchial arteries, are at first nearly 
of a uniform diameter, and do not divide into any branches in 
their course round the pharynx. Each artery runs along one of 
the branchial plates or hoops, (Fig. 2, 1). 

As development proceeds, four transverse clefts, the com- 
mencing branchial apertures, appear between ihe branchial 
hoops on the lower and lateral parts of the pharynx (Figs, 2 
and 3, o). The four posterior hoops become stronger, more car- 
tilaginous, and project farther from the side of the cesophagus, 
and, at the same lime, little leaflets or tubercles, Ihe rudiments of 
those which afterwards form the comb-like fringe of the gill, 
begin to be formed on their external sides. Each of these leaf- 
lets, soon after its first appearance, is furnished by the large 
vessel of the hoop with a little artery and vein, probably formed 
in the same manner as the vessels of the tail and gills of the 
salamander already alluded to. The number and size of the 
leaflets gradually augment, and, at the same lime, each of the 
vascular arches is farther subdivided, till ut last, when the 
structure of the gill is perfected, instead of the single arterial 
vessel, which at first winds round each hoop, there are formed 
a branchial artery and vein, the capillary vessels of which 
join by a multitude of minute ramifications on the surface of 
each of the leaflets. It has thus been shown by Rathke, that 
the branchial vein is originally a continuation of the trunk of 
the branchial artery. While those changes are taking place, 
tlie anterior vascular arch on each side, not contributing, like 
the posterior, to form the vessels of the gilis, gives off an arterial 
branch (Fig. 1, /) at its anterior and convex part, which rises 
to the head, and corresponds with the carotid artery of higher 
animals. This vessel now no longer communicates with the 
ascending aorta, but is supp\ied w\\.\i b\QoA V-j "ixft ■> 
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part of the arch which joins the first pair of branchial veins ii 
the place where the root of the aorta begins. 

Tile anterior branchial plate, or that situated between I 
Bouth and the furemost branchial apertures (Figs. S, 3, tM 
nistead of being covered by the fringe of leaflets proper ' 
the ^IIs, projects farther backwards in the neck, and begins to^ 
■lap the branchial plates posterior to it (Fig. 4, 5 a). Ac- T 
cording to Rathke, the anterior part of this plate forms the J 
lower jaw ; the posterior part, continuing to extend itself back*^ 
*ards, forms the opercular covering of the gills. 

The branchia; of the Rays and Sharks, again, consist of fin 
pairs of double branchial plates, from the edges of which rows<» 
leaflets are suspended ; hut, so far an I know, the mode in whic 
tbey become developed has not been observed. It would be in-] 
teresting to know in what manner the opercular fold and opei|>|T 
lugs of the gills are formed in these animals, as the smallness of J 
the lower jaw and the absence of the lateral processes of thi 
lingual bone, seem to indicate that only five branchial plat 
(Higinatly exist in the fcetus, and that all of them become daJ 
veloped in the formation of the branchiae of the adult animal. 

The ff&ius of cartilaginous fishes besides possessing a yolk-aae,^ 

the vessels of which a large quantity of blood is spread out, a 
provided, during a considerable period of their foetal life, withnJ 
fither organs, by means of which the aeration of their blood ii 
promoted. The External Gills or branchial appendages were>-4 
known to the late Dr Monro *, and are described as such by 
him in the skate, (see Fig. 6, A. H). The connection of these 
appendages with the lioops of the internal gills, was, however, 
first shewn by Dr Macartney of Dubhn in the fcetus of the 
■bark. Tbey consist, according to this anatomist, of five bundles 
<rf tender filaments hanging from each side of the neck. These 
bundles appear to arise from the external integuments, but are. 
really attached to the internal gills on the inner side of thej 
branchial apertures -f-. 

In some beautiful specimens of the external gills of the Squai 
las Catulus and S. maximus, which I had lately an opportu- 
nity of seeing in the Museum of the College of Surgeons, I 

" Monro on Fidiea, pUte XIV. f Journal ile Physique, Fevrier 1B18. 
pCTOBEX—VECEHBSB, 1830. 
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don, collected by Sir E. Home and Mr Clift (see sketch, Fig. 7)., 
I could easily perceive thai each of the Slainente of which the 
five bundles were composed consiated of a single fold or loop of 
vessel, covered by a thin membranous layer prolonged from the 

integuments. (Fig. 7, A.) 

Development of the Respiratory Organs in the Fcetus of Reptiles. 
1. Batrachia. — The development of the respiratory organs 
iti the fcetus of these animals is peculiarly interesting on ac- 
count of the transition which they undergo from an aquatic to 
an aerial condition ; and the observation of the changes of 
structure wliich take place during their trans fonnation, ap- 
pears to have illustrated, more dearly perhaps than that of any 
other class of animals, the relations of the respiratory and vas- 
cular organs to one another. 

^uatic Salamander. — Shortly after t^ie ftetus or larva of the 
Aquatic Salamander leaves the egg, its blood is exposed to the in- 
fluence of the surrounding water on the surface of the rudimenta- 
ry intestine, or part corresponding with the sac of the yolk in 
other animals. The vena cava returning from the tail, on arri- 
ving at the posterior part of the intestine, gives off a large branch 
(Fig. 8, t/), which is joined by numerous small vessels spread 
over the lower surface of the abdomen. The small vessels are 
again united into one venous trunk (t/), situated near the 
auricle of the heart, on the left side of the body, where they 
pour into the heart («) a large quantity of blood which passes 
over the abdomen, along with that from other parts of the body. 

The liver (t) is formed in the batrachia, as in cartilaginous 
fishes and the higher orders of animals, by the subdivision of 
the venous trunk conveying the blood from tlie yolk to the heart. 

As the development of the foetus proceeds, its finny tail, as 
well as tlie greater part of the integuments of the body, are 
covered by minute ramifications of vessels, which must contribute 
materially to aerate more perfectly the blood. As these rami- 
fications become more numerous, the quantity of blood sent over 
the abdomen becomes less, the liver (Fig. 8. c) increases in size, 
the proper mesenteric vessels are formed, and the trunk of the 
proper vena cava augments, and carries proportionally a greater 
quantity of bluod directly from llie lavl \.o ihe Iwavt. At the 



■ in {he Fcetus of Vi-rU'/j rated Animals 9ff 
Habme tknc, the formaliou of the external gills, or more special 
VTespiratory organ of the fixtus of these animals, conaniences. 

■ The rudiments of the external gills, very similar in their 

■ commencement to the branchific of the fcetal fish, are to be 
F found at a very early period. Some days before the fce- 
I tus of the Salamander quits the egg, they are indicated by 

■ four transverse opaque bands on the fore part of the body, or 

■ pharyngeal portion of the intestine. These transverse bands by 
Btheir farther development form branchial hoops on each side of 

■ tfie neck. The integumeota then begin to bud ottt at the upper 
VMid lateral parts of tiicse hoops, so as to form three small 
■wojections or folds of the skin, placed severally opposite the 
■interstices between the hoops. According to Rusconi *, be- 
■Jfiire these parts, which are the commencing external gills, re- 
■eeive any vessels, the distribution of arteries in tlie neck is 
HTery simple, and analogous to that noticed by Rathke in the 
KfceEus of the osseous fish. The arterial vessel prolonged from 

■ the bulb of the aorta advancing forwards below the neck, is di- 
B-vided into four pairs of smaller vessels, four of which passingc^ 
Bnund each side of the pharynx, unite with those from thfe' 
K'other side below the vertebral column, to form the descend- 
■iiig aorta ; each pair of vessels, as it is given off by the aorta, 

■ passes along one of the branchial hoops. Rusconi has ascer- 
I tained, and I have repeated his observations with the same re- 
I Bult, that these vessels are at first quite simple in their course 
■round the pharynx, and do not give off any branches. 

■ At the time when the embryo comes out of the egg, the little 
^mrocesses which constitute the commencing external gills, are 
H^tmsiderably elongated, and are each supplied with a loop of 
Bresscl £i-om the outermost part of one of the branchial vascular 
Bjochea (Fig. 8, «n). As the stalk of the gill sprouts out far- 
Vlber from the side of the neck, it acquires considerable length, 
Vuid the loop of the branchial vessel, consisting simply of an 

■ outgoing and returning branch, is prolonged into it. When the 

■ tmmitive stalks of the gills have acquired greater length, new 
■luds of the parenchyma begin to appear on their lower sidei^ > 
■fiHining the commencing leaflets of the gill (Figs, 8 & 10, A), 

B * Anioura dcs SalmnanilreitAquatiqiiefl, etD^veloppcment iIuTetBrd,&c j j 
I and in hu Deijcrizione AnAtomica degli organi delta circolationc dcUe Uxte^ 
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WMU lh« ntcmsl bnnciuc u« derdoped, tbe iaternal 
HffftM tllirffi wirich tbej are supposed become fimier snd more 
f'Hdlhjllli""*' 'r)«7 "1^ BlUched anteriorly to the hjoid booe. 
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and appear to be processes of this bone, which arc developed only 
during fcetal hfe. At the same lime, three clefts are formed be- 
tween these arches on each side of the neck, and below the at- 
tachment of the external gills, through which the waler taken 
into the pharynx is driven out by a muscular effort, so as to pro- 
duce a current near the leaflets of the gills. It is only in the 
latter stages of frctal develojiment, however, that the aid of 
these currents through the branchial apertures is required, 
owing to the existence in the earlier periods of a very singular 
provision, lately discovered by my friend Dr Sharpey •, by 
which, in the batrachian reptiles, as well as in all the mollusca 
which he has examined, a constant renewal of water is pn>- 
duceil, in contact with their respiratory surfaces. Dr Sharpey 
has shown that, in the batrachia during the early stage of fecial 
life, the integuments, and especially those parls on which 
bloodvessels are minutely distributed, possess an inherent power 
of producing currents in the water near them, without any 
perceptible muscular action, of impelling, as it were, the water 
along the surface, and thus forcing it to be constantly in motion, 
This power of producing currents is strongest in the covering of 
the gills themselves, but it also exists to a considerable extent in 
other parts of the body, especially on the tail and lower part 
of the abdomen -f-. 

A considerable time before the gilla of the salamander arrive 
at their full size, the rudiments of the lungs, the principal res- 
piratory organs of the adult animal, begin to he formed. The 
lungs may be perceived, according to Busconi, about the 8Sd- 
day of the development of the embryo, and they have attainetl 
a considerable size by the time that the gills are perfected. 
About the 40th day they consist of two long shaped sacs situ- 
ated behind the stomach, close to the vertebral column. They 
do not contain any air for some time after their formation. 
According to Rusconi, the larva of the salamander begins to 
expel air from its mouth about the 30th day ; but it is difficult 
to conceive how air can at this time be introduced into the lungs 
' On the Currents produced by the BeRpiration, &c. Edinburgh Medical 
and Surgical Journal, 1830. 

i- It would be intereating lo know if any analogous power exdatfl in I 
bodj or gills of the ftEtus of those cartitaf^ous fiehea in which external g 
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and opposite to each of these secondary buds a new branch 
of vessel is formed by llie passage of the blood, directly 
the primary stalk, from the outgoing to the returning vessel. 
As the new buds of the gills become longer, these communi- 
cating branches between the primary vessels are produced along 
with them ; new communicating branches are thrown out in 
their course, white, at the same time, new buds are formed on 
the primary stalk of the gill. There are generally about thirty 
of these leaflets on the gills of the larva, at the time that they 
have attained their full development, which, according to 
Rusconi, is about the 40th or 45tli day ; the vessels are theu 
still more minutely ramitied on the surface of the leaflets, and 
as they are almost quite transparent, the circulation of the 
blood through them forms a truly beautiful spectacle. In this 
animal, therefore, as in the fish, by tracing the development of 
these vessels, it is easy to perceive that the branchial arteries and 
veins are only subdivisions in the course of the aorta itself. 

At the period when the gills are fully developed, the distri- 
bution of the vessels rising from the heart is the following (Fig. 
9) : The three foremost pairs only of the branchial vascular 
arches convey blood to the gills (m). At the root of each gill the 
arterial or outgoing vessel communicates directly, by a short 
branch, with the vein or returning vessel, so that a con^derable 
portion of the blood propelled into the branchial arteries, along 
with the whole of that in the fourth or posterior pair of arches, 
which gives no branches to the gill, is carried directly into the de- 
scending aorta (r s). From the communicating branch at the root 
of the foremost gill there arises a small artery (t), which is distri- 
buted on the parts surrounding the hyoid bone. The parts near 
the temporal bone receive an artery from the root of the second 
^11 ((). and the vertebral artery is given off near the place 
where the whole of the branchial arches unite to form the roots 
of the descending aorla (r). The anterior extremity, like the 
pectoral fin of the fish, receives its vesseb from the mammary 
artery («), which arises along with the cceliac, mesenteric, &c. 
from the descending aorta. 

While the external branchiae are developed, the internal 
arches upon which they are supported become firmer and more 
cartilaginous. They are attached anteriorly to tlie hyoid bone. 
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(cl appear to be processes of this bone, which are developed only 
iring felal life. At the same time, three clefts are formed be- 
tween these arches on each side of the neck, and below the at- 
tachment of the external gills, through which the water taken 
;o the pharynx is driven out by a muscular effort, so as to pro- 
iAuce a current near the leaflets of the gills. It is only in the 
latter stages of fcetal development, however, that the aid of 
Ibese currents through the branchial apertures is required, 
ing to the existence in the earlier periods of a very singular 
irovision, lately discovered by my friend Dr Shai-pey *, by 
rfaich, in the batrachian reptiles, as well as in all the mollusca 
rhich he has examined, a constant renewal of water is pro- 
ifluced, in contact with their respiratory surfaces. Dr Sharpey 
has shown that, in the batrachia during the early stage of fcetal 
Kfe, the integuments, and especially those parls on which 
Uoodvessels are minutely distributed, possess an inherent power 
tX producing currents in the water near them, without any 
pefceptlble muscular action, of impelling, as it were, the water 
■long the surface, and thus forcing it to be constantly in motion. 
This power of producing currents is strongest in the covering of 
the gilts themselves, but it also exists to a considerable extent 
'other parts of the body, especially on the tail and lower part 
df the abdomen -f-. 

A considerable time before the gills of the salamander arrive 
At their full size, the rudiments of the lungs, the principal res- 
piratory organs of the adult animal, begin to be formed. The 
lungs may be perceived, according to Rusconi, about the 23d 
day of the development of the embryo, and they have attained 
a considerable size by the time that the gills are perfected. 
About the ■iOth day they consist of two long shaped sacs situ- 
ated behind the stomach, close to the vertebral column. They 
do not contain any air for some time after their formation. 
According to Rusconi, the larva of the salamander begins ta 
expel air from its mouth about the 30th day ; but it is difficult 
to conceive how air can at this time be introduced into the lungs 

• On the Currents produced by the Heapiration, &c. Edinburgh Medical I 
and Surgical Journal, 1830. 

+ It would be intereeting lo know if anj analogous power esists u 
body or gilLs of the foetus of those cartilaginous fighea in which eslemal gilla ' 
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from without, as ihe deglutition of air, according to the obser. 
vatioDs of the same author, is not seen lo commence before the 
branchial apertures are closed at the period of transformation. 
In the progress of development, the lungs become more per- 
fectly formed, they are divided into compartments by the in- 
teraecliun of septa arising from their sides, and the air passageB 
to the pharynx become more distinct. 

When the period of transformation approaches, a period 
varying much according to climate, season, situation, &c. the 
gills begin to shrink, and their vessels to carry less blood. 
The vessels ramified on the extremities of the leaflets become 
obHterated, and the parenchyma uf the gill is forthwith ab- 
sorbed or removed. In about a week after this, so much of 
the gills has been removed that these organs are now reduced to 
mere tubercles projecting from the side of the neck. At the 
same lime, the clefts, or branchial apertures into the pharynx, 
are gradually closed by the adhesion of an opercular fold of 
the integuments projecting from their anterior side, and the 
cartilaginous hoops which suppoited the gills become gradually 
softer and are removed. The respiration of the salamander |is 
now truly aerial, and this animal liscs frequently to the surface 
of the water to expire and inspire air. 

While the transformation in the respiratory organs takes 
place, the bloodvessels distributed on them also undergo several 
important changes. The three anterior vascular branchial arches, 
which previously gave branches to the gills, are now relatively 
smaller than before ^Fig. 11, m). The vessels which proceeded 
to and from the external gills are now wholly obliterated ; their 
communicating branches at the root of the gill-stalks become 
dilated, and now form part of the continued trunks which wind 
round the pharynx, and join above it to form the descending aor- 
ta (r s) ; so that the branchial arches of the pharynx seem to have 
resumed the simple form in which they first appeared before the 
external gills were developed. The arteries going to diffeient 
parts of the head and neck, and arising from the outer parts of 
these vascular arches, are now proportionally larger than before. 
The fourth or posterior pair of arches (p) from which -the 
lungs derive their arteries, and which was previously much 
Mialier than the three anterior, now becomes the most consider- 
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The fourth arch comnmnicates with the third oitJi, and 
1 returning vessel contributing to ilie fomiation of the 
irta ; the pnncipal part of the trunk (_p), however, descends 
inch side of the vertebral column to the eac of the lungs, 
ipon the cells or compartments of wbtch it is ramified with great 
uteness. 
Frog. — During the first part of fecial development, tht 
>iration of the larva of the common Frog is carried on 
nearly the same means as that of the aquatic salamander. ' 
rudimentary intestine, or part corresponding to the yolk 
seems to be covered by a network oi' venons vessels, to whiohi 
ibe liver holds the same relative position as in the salamaiu 
Branchial appendages, analogous in their structure and 
laUons to those of the salamander, are formed, and the taiJ, 
as well as the general integuments of the body, appears to assist 
the more special respiratory organs in changing the blood. 
The external branchial appendages exist for a much shorter 
time in the frog than in the salamander: they never become 
highly developed, or capable of exposing a large quantity of] 
blood to the influence of the water; but their place is supplied, 
at an early period by internal gilis, corresponding in sonic re- 
epects with those of osseous fishes (Figs. 13, and I*, H I). 

According to the observations of Baer •, before the external 
gills become developed, the distribution of vessels in the neck 
of the tadpole of the frog resembles in its simplicity that in (he 
foetal fish and salamander. The aorta, rising from the bulb 
and advancing forwards to the region of the pharynx, is divided 
into two branches, one of which proceeds to each side of the 
neck, and gives successively in its course four branchial vascular 
arches, which, winding round the branchial hoops, reunite with 
one another on the upper side of the intestine to form ibe de- 
scending aorta. 

The external gills generally attain their full size about the 18th 
day of development (Fig. 13, H.) Soon after this period, titey 
appear to shrink and lessen : their free motion is now impeded by 
the growth of an opercular fold of the integuments anterior to 
them (Pig. 13. a), which, increasing more and more from before 
backwards, gradually forms a cover which encloses them entire- 

• In his Geschichte des Froschenibryo, in Burduch'B Physiol. B. ii. S. 32!. I 
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ly. On cutting out this opercular fold, the remains of the en- 
ternal gills may be seen for some time after they have been 
enclosed, but they seem ultimately to be removed by absorption. 
The internal gills which are in the mean time developed, are 
by no means, as some have supposed, the enclosed external ap- 
pendages, but are formed separately on the branchial hoops 
encompassing the pharynx, like the gills of the adult ^sh. The 
outer margin of these branchial hoops is gradually covered with 
small processes of a soft substance that form the leaflets en: 
comb-like structure of the gills, upon which the minute capillary 
vessels are afterwards ramified (Fig. 14, A), and these leaflets 
are not unlike those of the external gills. The branchial hoops 
are separated from one another by clefts, through which the 
water introduced into the pharynx passes freely ; but after the 
opercular fold has covered over the external and internal gills, 
it unites with the integuments on the lel't side ; and only one aper- 
ture, situated on the right side, is left, by which the whole of 
the respired fluid makes its exit from the cavity of the gills *. 

As the vessels of the external gills are formed by the subdi- 
vision of the simple branchial arches, and no branch is given off 
from them belbre they arrive at the gills, the whole of the blood 
which passes through tlie heart must necessarily be exposed in 
these organs to the influence of the water, before it is sent to 
nourish any other part of the body. 

The mode in which the subdivision of the branchial arteries 
in the larva of the frog takes place has been observed by Rus- 
coni, and is described by him in his anatomical description of 
the larva of the aquatic salamander. 

Each branchial vascular aich, on entering its respective hoopj 
gives ofl' a lateral branch, considerably larger than the continuO' 
tion of its own trunk : this lateral branch accompanies the pa- 
rent vessel along the hoop, and reunites with it before leaving the 
gill. As these two vessels proceed along the gill, side by ladc, 
and at a short distance from one another, the lateral vessel g^vea 
off ten or more cross branches, which pass through the buds of 
the leaflets, and fall again into the parent vessel. The lateral 
branch, at its first separation very large, thus becomes graduslly 




e species of frog, there ia wi opening on each side of the 
See Cuvler'e RecheicheB but les ReptUes doutcu^ 
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smaller as it proceeds onwards ; and the parent trunk, very EtOiall 
at the place where it gives off the lateral branch, gradually in- 
creases in size by the accession of the cross branches, till it is 
joined again by the lateral trunk itself. As the leaflets of the 
gills become larger, they are covered by very numerous capillary 
vessels, formed by the looping out or subdivision of the cross 
branches, in a manner somewhat analogous to the extension of 
vessels in theexternal gills*. The three anterior pairs of branchial 
vessels, on coming out of the gills, before uniting with one an- 
other and with the posterior pair, to form the descending aorta, 
give arterial branches to the head, neck, and anterior extremities. 
The rudiments of the lungs are to be found adhering to the 
lower side of the oesophagus, at the time when the external gills 
are fully formed (Pig- 16, A,li). As development proceeds, 
the little dense masses constituting the lungs become hollow 
{Figs. 13, /, and 16, B) ; they gradually expand, their parietes 
becoming membranous; they are filled with air, and their cavity 
is divided into cells by transverse septa rising from their sides 
(Fig. 14,//). The lungs of the frog, like those of the salaman- 
der, receive their vessels from the posterior or fourth branchial 
arch (Fig. 14, //), or that nearest the heart; but in the frog, 
this artery traverses the gill before arriving at the lung ; it 
becomes gradually larger as the lungs become developed and 
the period of transformation approaches, till the foetal life is at 
an end, whenit carries a proporUon of blood considerably greater 
than the three anterior arches. 

As the gills shrink and become smaller, the minute vessels of 
their leaflets first disappear, and then the cross branches from 
which lliey arose are obliterated. The apertures or clefts be- 
tween the branchial hoops are closed up, the leaflets are partly 
absorbed, and the branchial hoops themselves are gradually 
softened down and removed. The large lateral branches of the 
branchial arteries also begin to carry less blood, and are at last 

• Tbese two parallel vesselsjil is obvipus, represent the nidimentwy state 
of the branchial vessels of fishes j the large Uteral tributacj branch corre. 
spending with the artery, and the main trunk with the vein. It appears not 
improbable, that the vessels of the gUls in fishes are subdivided in a simitar 
manner to that alluded to above ; though, nt tha same time, itjmust be^actnow. 
ledged that the double vessel has notas yet been reniU'lced in the fcetal fish. 
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obliterated when the gills have diGappcared, so that the main 
trunks only of the branchial arteries remain. These (the main 
trunks) continue to carry blood to the arteries of ihe bead, neck, 
and anterior extremities {Fig. 15, t u). According to Busconi, 
the returning branches of the first, third, and fourth arches are 
obliterated, those of Ihe second only remaining to form the roots 
of the aorta (rr'). The anterior extremities (Fig. 14, g-) in the 
mean time increase in size, and break through the skin which 
covers them- The finny tail shrinks, and is gradually absorbed, 
and the little frog now leaves the water to return only^ search 
of food or protection. 

Funk • and Siebold f have shewn, that as the batracbiao rep. 
tiles approach to maturity, another organ connected wilb the 
respiratory function is developed, which seems calculated (or ex- 
posing a part of the blood at least to the influence of llie oxy- 
genizing medium. A vesicle formed by the extension of the 
cloacal part of the intestine J becomes expanded so as to occupy 
a conadcrable space at the posterior part of the abdomen ; the 
umbilical arteries (Fig. 12, a) form a minute vascular network 
by their subdivision on the surface of this vesicle, and the umbi- 
lical vein (s:') returning from it conveys the blood wliid] has 
passed over its surface to the vena portce and liver, as in the 
higher animals. This vesicle can only be considered as a rudi- 
mentary and imperfect respiratory organ in the batrachian rep- 
tiles ; but we shall afterwards find that it corresponds with a 
part whicii becomes highly develojjed in the fuetus of lizards, 
birds, and mammaha, and forms in them a most powerful means 
of effecting the respiratory changes in the blood. 

In speaking of the respiration of the fcetus of batracbiaa r^ 
dies, it may be interesting to advert shortly to the structure 
of the adult respiratory organs in some other animals, which ap- 
pear to be nearly allied to this class, and are now very gene- 
rally included by naturalists under the same general division. 
The Proteus anguinus, the Siren lacertina, and the Ampbi- 
uma didactylus, and A. tridactylus, the species of those animals 

' Dc Salamandri Terre^tri Furmatjone Vita el ETolutione. BeTollni, ISSJi 
■]■ Qucedam ile Solumandria et Tntonihus. BcrdL 18SU. 
1 Seen CDtnmeacmg ia tbc taiijiulu ai tbe Srug in Fig. 14, v, and in tbe 
adult salamander. Fig. IS. 
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lluded to best known, appear to be all tiitly aquatic in iheir 
tebits, or to live chiefly in water and moist mud ; but all of 
Aem are provided with organs analogous to the lungs of the 
idult bstrschia, and appear to respire more or less tur as well a> { 
Wer. 
The principal respiratory organ of the Proteus and Siren is 
; external ^Hs, into which a large quantity of the blood of 
limals is propelled ; while the Amphiumas (at least the 
adult animals) appear to be altogether destilute of gills, and to 
respire, like the batrachia after they have undergone the trans* 
formation, by lungg alone, into which air is from time to Uuie 
introduced. 

Kusconi, in his beautiful memoir on iho Proteus anguinus, 
states, that this animal dies as soon as or sooner than most fishes, 
when taken ont of the water. Mr Neill has observed, that the 
siren which he possesses lived, upon one occasion, for twelve or 
fourteen hours out of water, and Cuvier informs us, that the 
Amphiumas or Abranchi are known frequently to lie in dry 
places for several days, without sustaining any injury ; on the 
other hand, the whole of these animals, even the abranchoiis 
ampliiiima, appear capable of remaining below water for a con- 
siderable period, without inhahng air, which the existence of 
lungs in them would lead us to believe is necessary for their 
respiration. 

The external gills of the proteus and siren are fimbriated and 
branched like those of the salamander; and the principal stalks are 
suspended, in the same manner, from branchial plates or hoops, 
which appear to be processes of the hyoid bone. There are also 
three apertures between these branchial hoop^, through which 
these animals are enabled to expel either air or water, and thus 
produce currents near the gills. 

Though the amphiumas are destitute of any kind of gills, it is 
a very curious and interesting fact which has been established by 
Cuvier, that the hyoid bone in these animals bears a consider- 
able resemblance to that of the siren, and other animals in which 
external gills exist, either permanently or for some period of 
their life. The hyoid bone consists, in the amphiumas, of a 
lingual part and two long cornua, which encompass the pha- 
rynx. Near the two posterior extremities of dieae cornua, there 
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are attached three small cartilaginous arches analogous to 
branchial plates or hoops. Of the spaces between these arches, 
in which, had there been gills, one would naturally have 
expected to find branchial apertures, the two anterior are 
closed up by the membrane lining the pharynx and by integU" 
roents, and the posterior only remains open, forming a pemin- 
nent aperture in the neck in every respect analogous to the 
branchial apertures of the proteus, siien, and salamanders. 
Cnvier states, that the examination of the soft parts, as well as 
of the skeleton, leads him to believe, that at some previous pe- 
riod of its existence, this animal possesses external gills, similar 
to those of the larva of the aquatic salamander. The observation 
of the development of the amphiumas in the foetal state alone, 
however, will probably enable ua to solve this question, as very 
small specimens (three inches long) have been seen in which no 
vestige of gills was to be Ibund. 

The lungs of the proteus consist of two oval membranous 
sacs, situated in the posterior part of the abdomen, which are 
generally only about a twelfth of the length of the body, and 
are each connected with the pharynx by a long and narrow lube. 
These sacs are quite smooth in their interior, and are not sepa- 
rated into compartments by membranous septa. 

The lungs of the siren and amphiitma, on the other band, are 
proportionally much larger than those of the proteus. Those of 
the siren, according to John Hunter, consist of " two long bags 
on each side, which begin just behind the heart, and pass back 
through the whole length of the abdomen, nearly as far as the 
anus. They are largest in the middle, and honey-combed on the 
internal surface through their whole length." According to 
Cuvler, the lungs of the amphiumas are formed by two long 
cylindrical and very vascular sacs, slightly dilated at the poste- 
rior extremity. In neither siren nor amphiumas are there any 
proper trachea or bronchi. 

The heart of these animals seems to hold an intermediate 
place between that of fishes and batrachia. It consists of a strong 
fleshy ventricle, a large membranous auricle situated somewhat 
anterior to and above the ventricle, and a strong muscular bulb, 
from which the rising aorta springs. 

In the proteus and siren, so for as has as yet been ascertained, 
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there are only three branchial arteries formed on e&-.h side of 
the neck by the subdivision of the aorta ; each of these vessels 
gives a branch to one of the gills. Tlie arteries of the head and 
neck are derived from the branchial veins or vessels which carry 
back the blood which has passed through ihe gills, and from 
communicating vessels passing between the arteries and veins 
at the roots of the gill stalks. The pulmonary iirtery is given 
off at the place where the posterior branchial artery and vein 
meet and join with the anterior ones to form the roots of the de- 
scending aorta. 

From the drawing (^ the Amphiuma Didactylus by Dr Poc- 
kels, published by Rusconi (which Cuvier has shewn was erro- 
neously taken by these anatomists for the siren), it appears that 
the distribution of the branchial arches in this animal resembles 
more that of the larva of the salamander, there being four 
branchial arteries, the three anterior of which supply the gills, 
while the posterior, a fourth, alone is ramified on the sac of the 

(To be concluded in our next-) 

Explanation of the Plates. 
E;Iii all the figures, the fullowinj; letters indicate the different parts : — 
B'^lie ventricle, a*, The auricle of the heart, b. The Ijulb of the aorta. 
£', The Bacendiii)^ aorta, c. The liver, d, Tbe Btomacb. d'. The ccso- 
phaffus. fl. The mauth. e". The onus. /, The eve. g. The anterior. 
^, The post^oreictrcniities. H, The external ^Ub, the Btalka. A, The 
leaflets. I, The Internal gilla or branchial plates, i. The leaflets or 
IHoKe. X, The operculutn. it, The rectum and cloaca. 1., The lungs. 
i. The cellular part. V, The trachea, m, The hranchial vascular 
arches, n, The returning veaaels or branchial veinK. o, The branchial 
apertures, p. The pulmonary arches or arteries, r. The left ; r'. The 
rjghl root of the descending aorta, i, The descending aorta. /, The 
carotid artery, u, Tbe brachial, and in Figs. S nnil II the mammarj. 
(0, Communicstine vessels of the brniichial arches which are obliterated. 



■ For a &rthei account of these animals, see Configliacbi and Rusconi 

Del Proteo Anguinu di Laurent! Monografio. Pavia, 1819, of which an 
account is given by D. BUia, EKq., in Vols. iv. and v. of this Joumalni-. 
Cuvier, Itecherches aur les Reptiles douleux, in Humboldt's and Bonpland's 
Recueil d'Observations, &c — Mimoires du Museum d'Hist. Nat., tome siv. 
1827- Sur le Genre de Batraciens nomtni Aniphiutne — Fbilosoph. Trans, 
by Shreibers and John Hunter.— Wilson's Illustrations of Zoology. 
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Fishes. 

Fig. 1. (From Ralhlre) Supposed section of the fcelus of the Blenuius Tlvi- 
paruB, at the middle of fiEtal life. 

2. {From do.) The nntcrior iiort of Ihe body of « very young embrjo of 

tlie same fl»h maj^ilied seven times, the sac of the yolk and inte- 
l^menig cowering it reraosed. 

3. (From do.) The same seen from below ; the heart removed ; Ibe ab- 

domen openeil to sliew the intestinal lube. 
i. (From do.) AcDther embrjo farther advanced. The operculum 

coverinn the first and aecund branchial plates. 
S. (From do.) The same seen from below. 
e. (Froin,MDnro) The foelua of the abate with the yolk «ac half the 

Axe of the original. A, Alilerior part tf the budy of the natural 

■iee, thewing Uie external e'IIb suspended from Ui'e brandiiol aper. 

tures on the lower side of the 1>oily. 
7- Anterior part of thefretusoflheSquaJusMax. ; half the natural size, 

seeu from above, shuwing the external ffiUa. A, The exUemitj ■ 

of one of the gill ftlamenta magnified. 



Reptiles. 



e day atler its exEt froni. 



Gro^aal 



Bntmchia. 
a FccCus of the Aquatic Salamander o 

egg, seen from below. A, Natural size. 

9. (From Rusconi) Head, &c. of the larva of the same animal at the 

time ivhen the gills are nearly perfected, opened, and seen from 
above. Wagnifed. 

10. (From the some) Shewn the leaflets of the gills forming. 

11. <From do.) The vessels in the neck of the adult Salamander. 

12. (From Cams) The adult Salamander opened, to shew the uriooiy 

bladder or atlantoii), with the umbilicaT vdn going from it to the ' 

13. The larva of the iVog about !4 days old ; shews the connexion of 
the external with the internal gills, and the left lun;^ b^^ning 
to he formed. A, The nuturul size. 

14. The larva of the frog at tlie time of the commencement of its trans. 
. formation, twice the natural size. A, Exhibits the double raw of 

leaflets on the internal gilL 

15. (From Swamnierdatn) The principal arteries of the adult fiog 
.. ICI. The L'ommendng lungs of the (rog; A, in the tadpole on 

day, seen ftom below ; B, in the tadpole represented in Fig. 13. 
seen trom the side. 
2. Lita/nbs, ^e. 

l;. (From Eramert and Hochatetter) Ovumof the Lacertaagilis, ahew- 
inc the fictus in its amnios, the yolk and allantois with their ves- 

la (From Dutrochel) Supposed section of the ovum of the Serpent, 

shewing the allantois expanding. 
19. (From Bojanus) The heart and arterial vessels of the Testi 

rppc'3 from beluiid. 
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9a Anterior part of the fcEtus of the Duck four days and a-Julf oU, 
on tlie right side. Magnified about seven dkan 
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21. (From Baer) Section of the chick in ovo on the fourth daj. 

22. (From Rathke) Embryo of the chick on the fifth day. Magnified 

one diameter. 

23. (From do.) Longitudinal and vertical section of the head and neck 

of the chick on the fifth day, shewing the interior of the pharynx 
and the remains of the branchial apertures. 

24. (Prom do.) Heart and anterior part of the neck of the same embryo, 

shewing the infer, maxilla and operculum* 

25. Posterior yiew of the heart and interior of pharynx, at a correspond- 

ing period, shewing the branchial arches ffiven off* by the bulb of 
the aorta. A, Section of the extremity oi the bulb. 

26. (From Rathke) A, The lower, and B, The lateral view of the lungs 

and trachea of the chick on the fifth day, with the cesopliagus. 

27* (From do.) The same on the sixth day. 

28. (From do.) The same on the seventh day. 

(From do.) The lungs, &c on the eleventh day, shewing the trachea, 
aorta, pulmonale arteries, communicating vessels, ana the union of 
the ceUular, with the bronchial parts of the lungs. 

30. (f^om Burdach, but reversed.^ Diagram shewing the branchial di- 

visions of the aorta of the chick on the lower si& of the pharynx, 
• and the mode of their transformation into the aortic and pulmon- 
ary vessels. 

31. The position of the ductus arteriosi relatively to the oesophagus in 

the chick about the 12th day. 

Mammalia. 

32: (From Bojanns) Sketch shewing the relative position, size, &c. of 
the allantois and yolk-sac, &c> in the foetus of the sheep about three 
weeks ol^ A, The foetus and imibilical vesicle magnified. B, A 
Gcmall part of the foetal placenta or cotyledon of the cal^ shewing 
the processes of the chorion on wliich the umbilical vessels are ra- 
ndfiedtr 

33. (From Bojanus) The same in the dog of 24 days. 

34. The same in the rabbit of about fourteen days, with the placenta.. 

A, The entire ovmn. B, The chorion and umbiHcal vesicle opened, 
so as to shew the allantois and placenta. 

35. The head and neck of the embryo of the doff of three weeks, repre- 

sented by Baer, and copied from Fig. 8. of former Essay. 
86. The human embryo of about six weeks, in which I found two bran-^ 
chial apertures at least on each side of the neck, the heart exposed. 
A, The natural size. 

37. (From Rathke) Anterior view of the neck of the foetus of the pig^ 

represented in Fig. 9. of former Essay, shewing the branchial aper-^ 
tures and operculum. 

38. Heart and branchial arches in the rabbit. Fig. 34. 

39. Diagram of the branchial arches of mammalia, and their transforma- 

tions, corresponding with that of Urds by Burdach. A, Ductus 
arteriosus of mammalia yrhea just formed. 

40. Posterior view of the heart and commencing lungs and trachea of 

the rabbit. Fig. 34. Magrdfied three diameters. 

41. (From RatUce) The tohgufe, trachea, and lungs of the foetal horse 

selsta titum above^ twice the natural size. A, The same seen from 
below. B, Section* 

42: (From do.) Lungs of the pig ftrther advanced, twice the natural 
siz^ seen fh>m below. A, The same, seen from above. B, Section. 

43s Tbie heart, lungs, pulmonary and aortic vessels, and ductus arterio- 
sus of the human embryo of ten weeks, twice the natural size. 



On the Characters and Affinities of certain Genera chiefly he- 
longivg to the Flora Peruviana. By Mr David Dok, 
Librarian to the Linnean Society, Member of the Imperial 
Academy Natune Ciiriosorum, of the Royal Botanical So- 
ciety of Hatisbon, and of tlie Wenicriau Society of Edin- 
burgh, &c. 



XiiE object of the present memoir is an attempt to itlusirate 
some of the more obscure genera piiblislied in tlie Flora Peru- 
viana et Chilfnsis, a. work containing a rich fund of interesting 
materials; but wliich, from its plan, it is much to be regretted, 
is, in many instances, unavailable for the purposes of science, 
the descriptions being often too meagre, and the details of the 
plates rarely sufficient for determining salisfactorily the classifi- 
cation of the new genera therein proposed. The examination, 
however, of authentic specimens in the Herbarium of Itmz and 
Pavon, has rendered a task comparatively easy, which otherwise 
would have been very difficult, if not wholly fruitless. To il- 
lustrate the characters of groups already established, and to de- 
termine their several stations in the system of Nature, is of 
much more importance to the advancement of science, than the 
discovery of new species, or the forming of now combinations. 

I cannot hope to have been equally fortunate in all cases; 
but if I have succeeded, even in an approximation to ascertain- 
ing the characters and affinities of these genera, my utmost ex- 
pectations will be fulfilled. 



CLEOMELLA, Decand. 
Sgii. LiiiH. HEXANDRIA MONOGYNIA. 
Ord. Nat. CAPPARIDE^, Jua. 

Calyx monupbyllusl 4'fidu»; laeiniit ocato-oblongls, mucronntiB (at in /o. 
BU!) inteeerriinia. Piiala bypogjna, ladniis calycinia alterna, elliptico- 
oblonga, obtusa, subcamusa^ venoaiaaitna, integerrinili : uagjie brevuaimo. 
Stamina 6, lequnljs, glandulie elevatce ni^s tnincalEe inserta : JUammtla 
Bubcapillaria, glabra ; anlhera loDgiE, uneare^ aubtetragoiiK, obtuue, 
biloculares, basi inserts, ad floris expanaioDem spiraliter revolutoe ! fa. 
rafii poraUelia, bivalvibua, sutuil longitudLniill extends debucenlibus. 
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^B Otii>r<uni pedicellatum, ovatiim, compreBsum, unilocutnre : evulU plurl- 
^^1 bU9. Sljilui breviBsimus, glaber. Sligma atmplex, tmncatum. Cajaula 
^V pedicellata, eompreasa, trianpularis, truncata, unilocukria, bivalvis, d&- 

(compreBsione cauli oontrario), quagi traniversia : mtun* inta* magia 
prorolDulte, funiculia umbillcalibus, complanatis persistentibus InstrucW- 
Manilla mmpLcl gyro cochleata, extremltatibus connatls t umbilico i:. 
aiiiu ; leila exierier Crustacea, Isvia ; inAm'or cartilagineo.meinlit'iiiiaceii : 
albtcmtn nullum. Embrga flexui^ arcU teres, luteuat muylMMitiu ia- 
cumbentibus, Benjicjlindiicis : ra'iictila bit paiibm lonj^ore, bosi acutk 
Planta (Mesicana) tuffrutiaaa, proctmbeai, glaber, giawm-mraa. Caulea pfti- 
rimi, leretet, ratwuuiiini. Folia ttUema, peliolala, lemalai fuliolia bimUer 
aSpUalii, caneiformibua, rettuu cum maenmulo reflsxo, uiffjfcmmu, 3-4- 
thUariifia. Petiali icmicylindTici, 3—6 lineai laagL Stipule t, telaeea, 
bremiainia. f lures axillarei, toliiarii, pedtmcuiaii, albi. Pedunculi <uA- 
capUlare^ lemipotlioam. 



Cleomella mexlcana, Doeand. Prod. 1. p. 237. 
Cochtearia trifolialn, Sesse et Modimo MSS. 
Hab. in Meiica. Seaw et Modimo. % (V. «. sp. in Herb, l^mb.) 

A genus first proposed by my candid and learned friend 
M. De Candolle, in the second volume of his Prodromus Sys- 
tematia Naiuralis Regni VegetabUis, where the essential cha- 
racters are given ; hut I have thought that a detailed descrip- 
tion, derived from the examination of several complete speci- 
mens, might be desirable, especially as it is probable M. De 
Candolle had not an opportunity of seeing specimens of it, but 
had derived bis knowledge of the genus from the unpublished 
drawings of the Flora Mexicana. This genus is interesting, as 
exhibiting, both In its habit and structure, an evident affinity to 
the TropteoleiE, which I have elsewhere proposed to place near 
to CrucifercB and Cappari(ie(E. The Balsaminece, which I 
also formerly proposed to add to this class, I am now fully per- 
suaded must be arranged near to ViolecE — to which, even in the 
nervation and dentation of their leaves, they exhibit a closer 
affinity. The placentse in Cleomella are very prominent, and 
extend sometimes considerably within the capsule, constituting 
a sort of partition ; and as tlie rudiment of a connecting mem- 
brane, analogous to the dissepiment in Cruci/ircn, is occasion- 
ally observable in the young ovarium, it is probable that that 
organ is wholly absorb«d in the very early stage of the ovarium, 
in Capparidece. 

W OCTOBEB— DECEMBER 1830. H 
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PAHNA8S1A, L. 



tMya S-pfayllits, pertiislens : ftliola tAA^tsatxtaSt KstivUiime in _ . 

Ms &,. cal^cHim foliolis altenia, penistentia. 5te»iwa h/pagTiia; firlilia 
i, p>tadi* akerm, fikmcBtia inbukti^ ctn^iGMfc, glalMist Mwijia U v. 
pkninay filsmentis bosi in & phaiaaBea condaUal lyiN ■'firtiiwiiffy an- 
tboMUm rvtttttealki mmiuisl A nSto pw Jn c u w i li Bi tL i^ UIocuIbk*: JIk 
mila paraDeUi, biralvibtis, intuift longitu^ali deUaceiitibdS, eomeetivo 
lattasenb diMJDctia : vatmH* coriacMsi neeptatuh £latalo : faUm fari. 
BMeum. Ovonunt uniltxrulare : svuJit eveetn, DumenMU^iiniU. Slifftnala 
J, craMiuscuU, obtun, denri papillest, ncurvulo. Capsula (a foUkulia 
4 itia.rginibu9 connalis ccnstituta) unilooularts, t-v&lvia, iiiii& in medio 
cujusijue locuti quadrifariira dehiacens: valvulonini tnargmituji conHBtis, 
inlAs promlneuUbuB et placenCiferis. Semina nuiiieraiui, parva; letla «- 
leriori membnuiacei, nucleo ninpliori, putirtaU, in alam cxtensS; biieriori 
cniasiori, auticoriaceik : albumen nullum. Embryo erectili, teres : radieuIA 
looga, eyiindracefl, infert, centrifljj{a. 

Herbfe (In psiuiiosis regionum tempwrafanint provenientes) pfrtrmrsi glabra, 
copimi leiuij/imem .' Caules erfcH, lultvfi, Hnijtori, /oSo unico amplejiaaili 
fMmifi. FalJB peSelaUi, eordala, miUcalia, btOigerrimi, nfrvata, peUneiJa. 
functala I Flares albi, mag7ii- Petals cum ctlyee mulUntrBia, peUttcido- 
jMnulala el denii lenliginiaa. 
Obb. Tata ferfi plants anb lente peBucUn-punctat* et lenti^oai ! StniC' 
turu fructifieatioma partium omnulb cum Hjpericiniit cocveiut Pamos- 
sio, atque nervatione fiiUanim, culjcla pclalorumque. 

" Staminihut sttrilibiis in riitgiild phalange plurimU. 

I. P. paluslrU, petalb subrotundls unguiculaifis ; nervls eiHmis ratmb- 
^ taiha corditis. 

Parnasaia paluetru, L. 

Hab. In Europxie borcalis paluilosis, et in SibiriS. % (T. v. sp.) 
Pelalorant wtgyda bfevis^mus, contractus. iV>n<i inlerae^i mb^mpIlEea: 
Slauma ileriiia actacea, ovBrio duplb loDgkira. 

• • Siaminibus steriUhits in iingnlS phalange deJlnUU (3 v. 5), 

ImiB Tamulosia, 

Parnaiula ovatt, Ledab. in Act. Fetnp. )81& p. 514? 
f . Dvalii a, liecand. Ftod. 1. p. 32U. 

Hab. in Sibiria oriental! (tcifeitntr), in Canada. Pvrsh. % (V. s. sp.) 
Seguertli proKiraa, aed dupl& tripli'ive minor, nervis iiitermedlia petalo- 
rutn subaimpllces, sCamlnibua sterilibus ovaHo longioribut. 

3. P. earoliniena, petalls oblongiR: nervis omnibus ramuloaa, stuniinitnii 
gterilibus urario brevioribua, fuULj corilatis. 

PamaBiia caroliniana, lUich. Fl. Amer. Bar. I. p. 194. FutA FU Amer- 

Sept. I. p. SOS. Bol. Mag. t. 14&J). 
Hid}, in Anieriefl borealL % (V. v. c. et 9. sp.) 
P$tala obbnga, ungue diktato. 

4. P. unri/olin, petallH oblongis; nervia extlmis pulchra divaricat<Mraniu> 
losis, stanainibus aterilibua o"™"" •'"' innmnHhn* fiilH* renttiM-nnitiTa. 



of certain Genera in tfie Flora Peruviana. 

Panusaiu asarifolk, V'eiit. Maim. t. 39. PuriA, Fl Amer. Sept. ^1 
p. 208. ■ 

iTfli. in Amerii'i boreali. y (V. v, c. et s. sp ) 
Omniuni maxima. Folia radiailia reuiloniuii, bipnUicem lata ; cauXtmm I 

subcotunilo^ordatum. Felala unclolia ; nermit exHnui pulcherriliu!^ n^ I 

muIosiE ; ealcrU slmiilicibua, basi conuatis. F 

Ob» p. graadifijHa, DecastL huic vlJetur laoiciin^ aflinis, an satis dK I 

fert? ' 



Pamasaln fimbtbta, Son- >n -JnT*. But 1. p. 391. Smilh, in Jlea' C^ 1 

dop. iti loeo. DccaniL Prod. 1. p. 32a Hook. BoU Misc. 1. 1. 23. ] 

i& In orft occidentall Amehcte boiealis. Menaies. 

n Herb. Smith.) 

Petaia obovaUj onguiculflta, trinervia i iwrefa basi connatis ; latcralibut j 

trichotomis. 

Botanists have long been divided in opinion respecting tlie I 
affinities of this highly interesting and envious genns of plant& I 
Jussieu included it along with Drosera anjong his Capparides, j 
aod his opinion has been adopted by De Candolle, who \ 
Ljofacei) it in his family DroseracecB ; and by the late Sir James I 
^^Bdward Smith and Mr Lindley it has been referred to Sinri. | 
ffo^BOS- I ara satisfied, however, that neither of these v 
correct ; and after a most careful examination, it appears to me 
that its true place in the natural system is among the Hyperi' 
cinie, with which it agrees in every essential point of structitre, 
even to the nervation of its leaves and petals. The capsule is 
formed on precisely the same plan \ the ovula are attached to 
the marginal placenta of the valves, whose inflected edges in 
both are united ; but they are considerably more extended in- 
teriorly in the XxMe^ Hyper'xcince, and constitute the dissepiments 
uf the capsule. The seeds of PamasHa, like those of HyperU 
cina, are destitute of albumen, and otherwise their structure is 
precisely similar. The embryo ii erect and cyhndrical, having 
a long radicle pointing towards the hilum, and very short coty- 
ledons. The anthers are hilocular, and incumbent with paral- 
k-I cells; and the Mtgmata are like those of Hyperkiiiw, simple 
and papillose, Jn Sarothra, the stamina seldom exceed five; 
and in some others of the normal group of Hypericins, tlieir 
_ number is also definite: but I do not mention these examples 
•duction c 
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analogy between them and Parnassiu, because I consider iheir 
number as indefinite in tlie Intfcr genus; and I am fully con- 
vinced that no one, who examines the subject with ihat atten- 
tion it deserves, will be disposed to question the accuracy of 
the views here adopted ; for, except the difference in habit, 
there is no other character hy which Pamassia can be separat- 
ed from the Hypericins. In conclusion, I may observe, that 
a comparison of the structure and nervation of the leaves, calyx, 
petals, and even the anthers and capsule, in this genus, affords a 
beautiful illustration of the origin and nature of these parts. 



PINEDA, Rw et Pawn. 
HouAi.li sp.. Pen. 
Syit lAiiTi. POLVANDRIA MONOGVNIA. 
Ord. Nal. HOMALIN/E, Bratim. Decand. 



m 



PerianUiium patens, B- v. lO-pRTtilum, persistens, csljcioutu : sefftneiUts du- 
plici □ruine iligestls, ovato-nblongis, ucutiuscuUs, coriacela, lEstlvatiotic 
imbricatis ; erterioriLia pariini majoribus. Pelala o. Faux snnulo 

Krum elevata dena^ plloso aucta : liaiaina multiplid ordine copiodsRima, 
jci pBrianthii inserta : fiiamenla capillaria, glabra, arcuata : anihera 
subrotunds, extroraie, hiloculare!! : locniii gibbosis, longitudinaliter de- 
hiscentibua. Ovariian uniloculore i omilU indefinitts, funii^ulis umbiUca- 
libus stipitBtia, adscendentibus. Slyli plerumque 4, rariits 3 v. A, in 
unum 3-5-Biigulum connati, singuli e yaaoniin fascimlis duabus consti- 
tuentes, medio depresai, add/ subindc sulcato-carinati. Slijitnala totidem, 
slmplidn, obtusa, priiinasa. Capsvia (Barcn es R. et F.) libera, Crusta- 
cea, unilocularia, evalvla ! epice intra jtjloB Gssura dehiscens. Plaania 
plerumque 4, rariiia 3 v. S, anmistx, parielales, stigmaCibua nuiaero 
lequftles, iisdemque altemantea, e ccmfluentiS vaaorura primariorum ra- 
mulonim lateratium ortom ducentes, perianthii aegmentia colIateroLbua 
interioribus oppoaits. Semitta ad maturitalem pauca, pedicellata, ad- 
scendeoHa, Bubrotando-obovata, apice depreasa, fuaca, latere interiore 
raphe dilutatS nudi instructa, orillata 1 arillo ciaasiuaculo, celluloso, vix 
fluctulento : ietla exlerioT anbcniitaxa ; iittenor eKtenori ndhserens, tenu- 
issimJ membranncea, pulcherrimS cellularis, paUiilJ fuscescens, apice 
areolA (chalazS) subrotundfi fuscli notata, baai furamlnula uaque ad em- 
bryonem perfnrata I aibumen copioaum, camoaum, album. Embryo 
erectaa i niyiedones reniformes, planie, subfoliikcefe : radiada leres, crassa, 
obtusiasima, coCjIedonibua brevior, umbilico prona. Plumula lncon< 
spicua. 
Frutex (Peruvianus) ereclia, rnmiurimui, biorgsatis. Rami terelet. Folia 
rnidiqve tpana, petiolata, ellipHca-ablonga, nmcronulata, b. rari^ t^enala, 
rettua an tajii manifeali emarginala, plana, ait apicem tubtmrala, infimi in- 
legerrima, ufrinfue ramuHiqiie pube timplki Arecurinid inamo-limuniota, 
subtil majfu eaneicer^a, cesl& Br<mUnul&, trmii 3u6itnmenu aTcvalu, longi- 
linStie vain variaiiiia, mpe i seimaiei& ad bipoBicem. Petioll tomenlati 
ivpri ImiUr canitlictilati, auilvs converi, SJineareSf bagi ramulii arlieutaS. 
Btipulse 2, pana, mbtilaUe, lomentoiia, lineam longs, decidua. Flurea plare* 
f3 V. 5) lirminalei, cerymbon. Fedunculi fi/^onaei, uniflori, lamenloti, 
lemipaUuam, apiee fix incrassati, basi, ul peliaii, simUiter arliculati. Peri- 
antbhim undigae lamentasvm. Stamina plurima, faxa.. 
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Obs. Ferianthiuni quandoqii 



biuee mlhi nondiini dctcclie. 

f 1. P. iaeatia, 

Pineik incana, Jluir el Pavan ^tl. Veg- FL Peniv. il ChU. 1. p. 131 I 

Gen. p. TO. t 14. Ft. /"mm. et ChU. toui. 5, intd. t — " ' ' 

Prod. 2. p. 54. 

HDmalium incaauin. Fen. Sjpi. S. )i. 83. 

/Toi* in Pfruviie pnenlptis versua Huariaca et D. RaphaiiliB TanuM I 

vicon. Ruix et Paoan. \\. Floret Februario et Marlio. Vvlg^ \ 

Lloqid. (Y. s. sp. in Herb. Lamb.} 

Oat. Lignum ad ba(:u1os conflciendos optimum. Rhu et Pawn, L c. 



AZABA, Ruiz et Pavon. 

SgA Linn. POLYANDRIA MONOGYNIA. 

Onl. ffat. HOMALIN^, Bnum. Decand. 
I persistens, cal^dnimi, 4-7-partltum. PelaUt o. Stamna XibA I 
cal^cla inserts, deSinit^ numcrosa v. indelittit^ numerosisBima, Ineurvata: 
fiamenta capiUaria, gtabr^ peraistentia : anlheta aubmtundx, estrorsEE^ 
bUocuIarcs, duplici rimS lonj^tudinali dehlscentes. Onariuni plobosum, 
unilucutare: oeuUa indelinitia, adscendentibiu. Stgltu Ih 3 conflatiu) 
Bubtrigonus, trisulcus. SUgaa tubercula 3, minute papiUoao. Baeea 
globoaa, unilocularis, oliKOSpenna, apice fissuiS In Bt^Ii basi dehiaccos. 
Placenta 3, pmetales, stigmaLibua alternantes, b mmiUorum lateralium , 
vasitrum pnmariDrum confluenCifl ccnstitutie. Semiiia ad maturitatem 
paucisaima, br^p^ solitoria, adacendentia, angulata, fuaca, ariUe apongioan 
veatita (anaubbaccata?) ; testa sxCeriorcraai^cea.; inlmarmembranacQai 
nipAis dilatata : cAo/iuni liilaCata, areolata : umZiiJinu baailaria, perforatusc 
aliumen copiosum, carnosum, basi umbillcali perforatum ! Embryo erec 
tus : colyledoaea renitbrmeB, BUbfuliace^ : Toduxia tcrea, cotjledonlbiu 
brevior, obtuaiasima, umbilieo obveraa. 
Arbores (CbOenae?) frandiaa, FoUa aUema, nraf&Aa, petiolata, ttijnilata, ai> 
pore amatiiaimo. Flores cojytnboH r. ipicali, alU, fragraalei, , 

Sect. I. Pcnan'Aium 5-7-partitum, patena: taoiiii'u leatlvatione eubiinbre< 

catis, baal inappendlciilatis. Stamina Inde&nit^ et Inorduuite niunero* j 

Bieaima. Filainimta plurima sterilla. I 

Folia deniata, StipvifefoHaoaB, ituajiiaka i alterS mammi, it^pertistenlt. \ 

1. A. dentata, foltis ovatia aerratli acabria aubttia tantentosia, corymbia aea. I 

wllbus paucilloria. 

rAzara dentata, Rui* el Pamm Sgil. Veg. Fl Perm, el Chil. I. p. 138. 
FL Feruu. et ChU. turn. 5. ined. I. 4iS5. f. a. 
Hab. in nemuribus Conceptionia Chill. Ruiss el Faven. Tj> Vulgi 
Corcolen. Fl. & Junio ad Septernbrem. (V. a. sp. in Herb. Lamb.) 
w blorgyalis, eortice apadiceo. Hamuli teretea, tomentoai. Fdia copi. 
Daa, altema, undii^ue versa, petiolata, ovata v. elliptica, mucronulato, 
aeiTata, Bubinriacea, margine pardm reflectentia, eosta vraiiaque promi- 
□ulis, mipik nitidula, aetiilis minutiaaimia calloais acabra, aubttia pube 
Elmplici copioaiasudt caneaeenlia, pollicarla v. Besqutpollicaiia. FeUoH 
semicj'Undnd, tomentoai, ramiilo arllculati, aeaquilineam longi. Stipula i 
2, alipitatie, foliacese, aiibrotundo-uvatiE, conslstentiS aliisque Tollia simiL | 
IliDE) allerS tninlmS, sspiusqtie caducS. Corymbi axltlarea, nxl (romulo) 
^^ breviealmo fblioao, 3- v. 6-Hori. Pedancuii teretea, vii semuncialtM, ut 
^^»^ et perianihiiim, dens^ t^mentoBi. Penan&itim persUtenB, caiydnum, 
^^P limplicl ocdine 5- r. 7-paj:tituin : laeinUs lauceolatia, ocumiuatis. Slat 
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nina Inurdinat^ numdroia, tncurvtU, disco viHorfeshnn iMterta t jAnflnu 
steiilla : filainmlv capltliina, ^lobrt, peTBBtenti* ; anOiera mbnttnndff, 
cxtrorss, liiluculAres, ditpUci nmS longitadinaliter dehlKcntea. OOaWun 
globosum, uniloculare. SIgliu aubtrigonus, trlaulcuE. Stigma tuberculn 3, 
minute papUtiian. Baeea globosB, uniloculuris, oligusperitu, Dane Nep^ 
tnanoiperma, apice In siyii tvoai fisnnl dehlacens. FlamtttitpAietBlm. 
SminaaSmnlurilateia^Siidialitik, ang^ala. CtetMa nniilDb at in geoere. 
Ou^ Fomnchium qimnduciinque ultrk 5-partituin Indiiiic additiE nint 
Eemiter minorej. An villi disci stamina steriBa ? 



Pab. in Chili nemoribus provinciamm Cunceptionia, Puchncay, Ilat^e, 
CnuqueneselRere. Subi elFavm. Vj. Floret Septembri et Octobri. 
Viilga CorcoleD. (V. a. sp. in Herb. Lamb.) 
Friitet biorgystls, comll ferS globosH. Ramuli leretes, hirButissimi. FoRa 
sparsB, petinlata, oUuiign, v. lanceolata, mucmnulBtB, f^aaae serrata, 
membranacea, utriniiue jiilis sparsis omatai Imvia Umen et pelluddo- 
jiunctata ! basi Btepiue ai^utiuscula, pollicaria v. bipollicarin, aut nunc 
ulcrk. t'elioli vis aemipollicBrea, dena^ hireuti. Stipulm foUaceae, iiuE- 
qualiasinue, aiibrotiindie, aerratee, petitilatie, foliia priiprlis similBiiiie ; 
allero minimo, jilenimgue caduto, aUl Dmninfi abortivo. Flora Iriplo 
-minores, corvmboai. Corgmtii axDJares, .pedunculati. muUi (10-15}.flr>ri 
PtduncuMia fiullicsria, teres, pubescena, aquamulis (tblinrum Tudimentis] 
sparaia membronaceis hirsutia coducla muDiCus. Pe^celli capillareH, pii- 
bescentea, 4 lineaa lonf^ PeriaaOuum persieteaB, pubeacena, almplid 
orrline 5-7-partitum : stgmentw lanceolatis, obtusia, mcmbriuiBceis. Sla- 
mina plurtma, disco vUlDsiaslnio Inscrta : ^Amun/a cnpillaria, incurvata, 
glabra : at^una aubrntundce, bilnculareB : taciilu i^bUoaia, extmratim 
timS Inngttudinaliter debiafetitibua. Slyliu trigonus, triaulcus. Stigma 
tubercula 3, inioutt papillnso. Ovariam unilctulare : oeula indefinitis. 
BanauQiloculariSiin atyli baai dehiacena. J'factTitoS, parietaleB. Semina 
ad maluiitatem pauco, adEcendeutia, ongulata. CsCera tnnmtiZi ut in 
genere. 
Obs. Yidt ramulos Horibua majnrilius staminibus paucioribus iostmctoi i 
rUob floribus minoribuB, sLaminibus Dumerosia, fltamenlia Bterillbua [dU- 
limla atque uvario mintmo. Anne floreH hi sunt mascuUi itU herma- 
pbroditi, tt ideoque fnitci polygnmua P 

Sect. It. AI.MEJA. Perianlhium limbo connivena, 4-Sdum : hth bast in. 
teriore squamulS aUctia 1 satlvatioDe valVHtia. Sramina definite nume- 
rosa, in liisciculis iadniis perianthii altemis; omnia fertilia. 
'EoUuplfnHnpielnltgtTHina. Hipihe auiagaalM, ptriulmleii. Florea jptcafb 

3. A. iiUgrifaiia, foliis obovatiB nblongiave intcgerrimia glabria, atipulis 
cordatia subcequalibus, floribus Bpit^Btia. 
Amti inlegrifoiia, Huie el Pavon S^L Vcg. Ft. Pcmv. el Chil. 1. p. 138. 

Ft. Perm, el Chil. torn. 5. Ined. t. 406. C a. 

Soi. in Cliili nemoribus ad Canceptianem. Huia et Fatxm. T}- Floret 

Julio et Augusto. Vtdgi Cnrciilen (V. a. ap. in Herb. ILamb.) 

'Hfbor 3-org<ndi9, erectiis, ramoaiaximus, frondoaua. Aamuli testes, denaf 

pubeaeentm. Folia aparm, petiolata, obuvnta -v. oblongo-elliptica, mu- 

cronulata, integerrima, v. nunc rarlba dentnto, coriaei'a, utrinque -plana, 

glibwrima, margine partim reflexa, haai ottenuata, polliearin v. UpoUl- 

.<aria. Pr/fofiauprii caneliculDtl, aubtha cutiv^xi, puberuli^ Tix 4'lineaB 

longi. Slipala i, siibieqiiaIeK, jicralstentea, atipitat^, aubmtundo-cor- 

datlF, inlej^rrlni^, v. nunc rarb dentatiP, retii!x '^am mticromilo, bm 
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•uapi oliUquie, serounciales. Florei fpicaCi, liagranlisBimi, rainerai, ex* 
cs.vatianibu9 rai^lieos inaerti. Sjiiea axillarcs, oultlflDne, pedunculate, 
pendtAcc, pterumque sotitaciEe, langitudine itevi unddes. Pedunailut 
•cyiiadriaii, tomcntusus. Bradeola ovatoJanceoliitic^ acute, iiilus piloste, 
basi concarie, caducie, flortbua lentivnntibus longiores. Perianlhium suIisl J 
if^hosum, Bubatantii craasum, cnriaceum, d.&lum : /d6u anttis, acutlua 
culii, iotbs dens^ barbalis, lestivatione valvstis, basi interiore Bi|Ualnu" 
breTiaBima truncatfl erasEiuscuia subuarnosfi auctia! Stamina defiuit^ n 
anemsa (IS v. IC), in 4 pbalanges oum Jotue jteriaiitlui et BquBiuvl . 
(serie jieriauUiii interiore) Hiteniiintia, approiimata, disco piloso impo.lfl 
ata 1 filanenta trapillaria, glalira : anlhera parvee, renHbrmes, liilDctllarMi fl 
^otni/ii ^bbosiB, -eicteriuB tungitudiiialiter dehiiicenUhui. OirdnutR clobo^ | 
Bum, uniloculare! omdis plurimti, adsL-eniletitlliua, placentis 3 ponetaE- 
ilnw hiBeiUa. Siyltu subtriganiu, truiulcug. Stignata tubert'iila 3, miDutS 
papillpaa. CcBteia mihi iguuto. 

• • • Species Dubia. 

^ i. A.? erifutrtiiii, folUsBUbrotundo-oTalltius subBerratiaglabiiSt-atipuli^ It 

tdmis tEqualibus, flurihus axlllnribus lasciculato-panicillatls. 

Sab. in Chili. Calddeugh. >;. (V. f. np. in Herb. Lnraii.) 
ImMr immoskBiinuii, Ctkutri tadc Itami tereles, fleKuoai, cortice acafa 
transverse rim oso. Aimu/i lenuiasim^ veluUni. i^afia alterna, jicliolata, 1 
subrolundo-avalia, suljaerrota, nunc rariiia fer^ integerrimi ' - 

ulrinque glabnii auprk nilida, aubtiis apaca, vemsque promin 
luU, atijue in eanim axillis jiilosa, matgine obtusii, calloso, p 
Into ; 'pollicaria r. seiiquipollicaTiB, unciam v. mliiiia laCa. PeHoU aiin|JU> 1 
ciaaiini, aemicylinddci, ZS Uneas lungi, tvnuisaim^ veluLiai. Stipulate 1 
minuts, oblonRie, squamxformes, canaliculatip, subit^ caducEE. Florta 1 
exilkues, paniciikti, parvi. Pankuia 'lialiUriiE, parvm. axl abhrevlattl>'l 
iiimo ^cii:ulat!£, taoientogiE. PedicelU brevissinu. MTOcleola aquamv J 
farmes, minuto, radutn;. Periant/iium dens£ tumentosum. 4i^-paTtituiDi 1 
ilaeiuiii avata, margine nbtusia, JnuticiH, patentibua. Pehita nulls. SUh J 
niita .definite Qunii;tiisa (13 v. 15) ; omnia faHiliu : Jilamenla capillari^, 1 
ftldbra, perianthiu longiora : antAcra aUbrotundoe, bael insertie, FxtroraOM J 
bcHJu caonatis, liiDgituiliiiulLter debiMentibuB. OcuHuni unilDOulB^fl 
tumUr plurimis, placentiB 3 pacletalibua inscrtis. Slj^ui tiiganus. £f^fl 
iBBta puDCta 3, miDut^ papilloBa. 'Cectera miM ignoia. 
Ow. Anne Doraa dioici ? 



The HomtdiruE may be ri?g»rde<I as occupying, in the seidee 
of natural affinitiee, on intermediate ntatioo between Jtosacece 
and frockiacew, to each of which, respectively, tbey approach) 
both in habit and characters. The stamens, like those of Tfo- 
sacetEf are inserted in the calyx, whose segments are also fr&. 
quently disposed in a double series; and to Frockiaccte tbey ap. 
proBch in tlicir unilocular ovarium, and in the stiucture and in> 
Bcttion of their seeds. The close relationship of ProtA' jofeit and. ■ 
TiliaeetE, 1 consider as clearly established ; the chief distiaa.| 
tion of the latter family, consisting in the valvular (eElivatiM| 
1 «f 'their calyx, and in their multilocular ovarium. I am awiUB^a 
~ Ihat Jxara and Pineda have hitherto been con^dered as .b»r| 
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longiog to separate families; but, I trust, the above descnption 
will establish their iolimatc affinity, and prove thai they belong 
to one and the samt; family. Persoon had referred Pineda to 
Homalium,, and M. Decandolle has adopted this indication of 
affinity, but has very properly retained it as a separate genus. 
In the arrangement of Azara, however, he has been less fortu- 
nate, as he has followed the suggestion of M, Kunth, who bad 
proposed to place it among the JSiofincB, or ProcMacece, a name 
wluch I greatly prefer, as being derived from a genus that af- 
fords a much better idea of that order than Bixa, which may 
be cousidered as an alierrant member of it. The valvular les- 
tivation of calyx is not general throughout Tiliacc/t, for in some 
plants, clearly referable to that family, the margin of the lobes 
is folded inwards, and in Sloanea dmitala and emargitiata the 
lobes are slightly imbricated, and certainly decidedly so in the 
genus Tridwcarpus. The large rough prickly capsule of Bixa, 
and the entire habit of the genus, correspond so exactly with 
Sloanea, that they may very properly be considered as forming 
the connecting links of the two families ; and as a further proof 
of tbcir dose relationship, I may adduce tlie thickening of the 
petioles near the insertion of the leaf in both genera, — a circum- 
stance which is not found in any of the other genera that have 
been referred to the Prockiaceee^ although frequent in Tiliace<X. 
Some analogies in structure might be pointed out between Proc- 
hiacea: and Cistinee, on the one hand, and between Homalina 
and Paasifloreit, on the other, but in neither case amounting to 
an indication of affinity. Neitlin, formerly referred by me to 
the SpirfEocecB, may he regarded as forming the rudiment of a 
distinct group, more intimately allied to Homalina, being chief- 
ly distinguished from the former by the presence of petals, and 
by the very reduced number of its pistiila, which are uniformly 
solitary. The Abaiia of Ruiz and Pavon, which M. Kunth has 
doubtfully referred to his Bixinie, appears to me clearly to be- 
long to Salicaria, with which family it corresponds, in the seeds 
being destitute of albumen, and in iu opposite leaves clothed 
with tufted pubescence, as is often the case in Cuphea, and some 
other genera of the same natural family. The following de- 
scription of this curious genus will show these affinities in a clearer 
point of view. 
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ABATIA, Ruh et Pawn. 
SyU Lbm. POLYANDRIA MONOGYNIA. 
Ord. XaU SALICAKl^, N^Aii. 
aophyUua: fujiubreviaaimua, 9uljturbiDatus:/aUTpilli mutivia fil^l 

4.partlturi : faciTiJij lanceolatia, salivatione yalyatis. Petaia nulla, S!ta- 
■BJnu deGniti niimerosa (20) simplicl urdine I prope tubi caiyas baHin in- 
BSrta: J^mtala coQipUDiita, glabra: anihera obtusie, inCrorsse, bilocula- 
Tps, basi ineertie : tocuiu paranelie, lon^tudinaliter debiaceiitibus. Ova- 
rium liberum, glabosutn, unilocukre, ymoaiasimum. Slylui teres, glaber. 
SSgma poinim, truncatum, pniinosum. Cap>\da unilocularia, biTalvli^ ] 
potyapenna, apice dehiacens: mini aubtlgnoais, concuris, meiUo places I 
tiferls. Plaeenla nunc dem^m aoluts^, basi coiinatai. Ssmina parvB,ailai| 
gulata, BtrofuscB, adscendentbi, bine convexa, inde pUniuacula, apdw j 
all exiguA crisiata, baai umbilicu prominent! in atructa ; ieilaexUriorcrua- 
Ucea, BUperflde reticulata ; interior membranacea, pallidior : albumen 
nullum. Ernirjio erectua, teres, lacteua : radictii& cotjledonibug semicj. 
lindricis pariim longlore, oblusS, centrifuglL 
LFniticea (Femviani) pubescenlid fciiciculal& cinrreo-lomenloiL Folia opposila, 

petiolata, exilipulala, limplicia, cratala. Florea raeemoai. Pedieelli wtificrt, J 
broDled auffulli, loiitarii v, faiciculalL 



.. mgota, fbliis aupii rugosia, antberia oblongia 



connectivo diktato 1 

p. 13S. 



Abatia rugoaa, fluia «/ Pavon Si/iL Veg. Fl. Peruii. el CML 
Gen. t. H. FL Pemv. el. ChO. tont. 5. ined. t. 463. 

Hah. in Fenivis colUbua JHgidis ad Roniloa, FlUao, et Nauyan 

Auis el Pavan. h. Floret a Maio ad Octobrem. VtdgA in Pillao 
Taucco-Taucctt, id ' ' ' "' - — . 



1 est, AeervuB-Acervus. (V- 



1 Herb. 



. S. A farvifloTa, foliia supA pknis, sntheria nibntimdls i connectivo luigiw. I 

Abatia parviflora, Sttii et Potion L c 1. p. 13S. FL Feruv. el CM ti 

6. ined. t. 46J. 
llab. in FeruviEc runcatianibiii drca Muna vicum — Au{> et Pobim. 

^. Floret a Maio ad AugUBluni. Vviga Taucca-Taucca. (V. e. sp. 

in H^rb, Ijim.) 
FoUa magiH canescentia, supr& planiora. Florea duplb minores. La- 

timx Bols/citia ovaCo-oblongie. Situs rocemorura in utraque idem. 

Speciea Bogotenaia ab amicissimo Kunthio dcscripta ricetur dia- 

Oai. Stamina quadruplum lacioiarum calydnarum efficiunt, sed modo 
unusitalo in aimplici ordine diapoaita. Pili faucia ob formie struo 
tureeijue difierentiam vix pro staminibua sterilibus desumpti. 

There ia another genus, which M. De Candoile has placed i 
in Homalinee, namely Arisiotelea, on which I beg to ofTer a 
few observations. The comparison of this genus with Tri- 
cuspidaria leaves no doubt of its being a legitimate member 
mily Elaocarpca: In both genera the calyx is f 
ic petals ^vc, and alternating with the lobes of the 
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lyxi the stamens arc inserted in the calyx; the anthers long, 
and opening at the top by two fissures; the leaves in both arc 
generally opposite, of precisely the same Btructnre, serrated at 
the margin, and furnished with inmimerable nnnuie pelludd 
dots ; the atVpales are small and -deciduous ; the fruit ™ Ixdh is 
tbree-celled ; and the flowers axe white and pendulous. The 
strncture of the seeds in both genera is precisely ntniliir, having 
a flat embryo placed in the centre of very oikpioufi Seehy albu- 
men. The stigmata in TricuspUlaria are (listiiiirt, but united 
m Arittotelea^ which has lieeH hitherto considered as pouessing 
a simple sUgma. The leaves may more correctly he regarded 
as approximated in pmrs than as decidedly opposite, and they 
are found often altcraate, as mt^bt be espected, in Loth genera. 

( To bemiKludad in our nfiitj 



JVerti 'Observatirms on the Blood-Uke Phenomena observed •» 
E^ypt, Arabia, and Siberia, with a View and Critique of tits 
Ewiff Accmmia qf Similar Appearances. By Mr C. G. 

ElIKESBEEG. 

XHE l)Iood-red colour of waters, and the scattered blood- 
coloured spots which have sometimes appeared so suddenly as to 
excite the wonder, and often the alarm, of the people of all ages, 
liowevei much the scientific investigations of these things may 
have been gradually refined and confirmed, are still objects of 
■much ambiguity ; anfl, even among learned men, the knowledge 
;of the causes of this plienomenoo is capable of farther exten^on, 
and of stricter demonstration. In my travels, I have bad an 
qpportunity of collecting many facts regarding these appearances, 
that is, on the red colour of the Red Sea, on the blood apots in 
Egypt ; and, during the last journey which I, in company with 
Baron Humboldt, made to Siberia, on a very intense blood 
colour in a lake of the Steppe of Platow, I shall attempt to 
arrange these facts along with the appearances already known, 
BO as to counteract the present disposition, created by Chladni, 
toTcfer all thebistorical accounts of blood-coloured masses 1o 
meteoric and cosmieal appearances. As it is of consequence to 



BkotUrai Colour of Water. 1 

diBtingirish, by the mobt accurate investigation, tlie appeanmces 
of this kind, wtiich are indisputably meteoric ; so, on the o^r 
hand, for the sake of comparison, it must be of consequence to 
know the genuine characteristics of such appearances as are not I 
mrteoric; and, although Chladni was so mudi incUncd to en- 
lATge his catalogue of meteoric masses by including in h blood- 
like appearances tsa the earth's surface, it is no easy matter to 
prove tiiai icven a single one of his examples are really moteoric 
The explanation of the appearances of blood is historicaUy 
divided into four periods, which may be called, Xsi, The theo- 
cratic or period of miracles ; St/, The period of the HippocratJc 
school J 8d, The physical or natural-historical ; and, 4(A, The 
atmospherical or cosmicai. 

The first period extends from the commencement of bistoty 
tiU the time of Cicero. In the second, the admissibility oT 
miracles was questioned, and a belief in a crude and boiled con- 
didon of ntmospherioal and terrestrial moisture was prevalent. 
Peiresc of Aix commenced the third period ; and Chladni, who 
strongly reprehended the encroachments of natural historians in 
ihese matters, established the fourth. 

We have the most ancient accoimt of blood-coloured water 

rom Egypt, in the books of Moses. That was an immediate 

ration of the Almighty, and one of the miracles which Moacs 

rformed in the presence of Pharaoh. The Nile was red, and 

; the fishes died, and all the water in Egypt was changed 

' 4*1 the same manner*. 

After this, the poems of Homer mention the earliest appear- 

incc of a similar kind, or the poet took advantage of, at least 

■ ..Mpeated, the natural appearance of blood rain, known at that 



P^ Eltodtra, diHp "ViL ver. 19. — And theXord ipdce imtoHMCS, Sajtinto 

ntn, Take tb; rod, and stretch out thine band upon the waters of ^|ypt, 

1 their itresmB, upon tlieir riverc, and upon their p^nde, and upon all 

r pools of water, tlint thej maj become blood ; and tfvit there ma/ be 

Dod throughout all the land of Egypt, both in veiMbti/'naod, and in vemtt 

r ttone. Verse 20. And Moses and Aaron did so, as the Lord commanded : 

d hu lift up Ihe rod, and imnte the waters that uwrv in the river, in tile 

it of Pharaoh, and in the sight of his aeryanta; and all the waters that 

be river were turned to blood. Verse 21. And [he fish that i«u 

il the river died ; and tlie river stank, and the Egyptians could not drink of 

e water of the river; nnd there was blood throughout all the land of Egypt. 



12+ Mr C. G. Khrcnberg's Observations on the 

time, for tlie purpose of enlivening liis poetical representations, 
and considered it as a direct encroacbmcnt of the gods on tlie 
established laws of nature. 

If the Red Sea really has its name from the colour, this 
would be the third historical notice, and is to be placed after 
that of Homer ; but the old Jewish records do not call the 
Arabian Gulf the Bed Sea; and it is called so only by the later 
translators of them from the Alexandrian. I have myself ob- 
served and examined the periodical appearance of blood-red sea- 
water in the Red Sea, and bhall here briefly explain myself, but 
in another place more circumstantially. 

This apparance is also frequently mentioned in the Greek and 
Roman classics; and, till those times, these phenomena were 
generally considered as immediate operations of supernatural 
power, and violations of .the estabhshed laws of nature. Cicero 
was perhaps historically the first who expressed his doubts re- 
gard'mg the pretematuralily of the appearances of blood at that 
time, and attempted to connect these appearances with phy»cal 
phenomena, by directing his attention to the error of confound- 
ing the expresss traces of blood, and of the bloody colouring 
of moisture ; and he found the latter to depend on a mixture of 
coloured earthy ingredients. 

From this time till the commencement of the seventeenth 
century, historians have recorded many such natural phenomena, 
though we cannot discover that any one has taken the trouble of 
comprehensively and accurately investigating cases of this kind. 
The Hippocmtic school gave an absurd explanation ; thus the 
physician Garcfcus, in 1568, says, blood-rain is rain boiled by 
the sun, and compared it with red urine in fever. 

To introduce into this article Chladni's important aim of ad- 
vancing the knowledge of truly cosmical anil atmospherical Iw- 
dies, it may be of advantage to bring together the notices he 
collected of appearances of blood, previous to the commencement 
of the seventeenth century, according to the following scheme, 
in which I take advantage not only of the work of Chladni, 
but also of the spirited labours of NceB von Esenbeck, to which 
I make some additions of my own. 



Biood-red Colour of Water. 

I. Rivers flowed suddenly with red or bloody water, with- 

out any previofua rain of that colour. 

In 323 A. C. in Picenum ; in 787 P. C. in Italy. 

As no account is given of the locality of these rivers, it is , 
doubtful whether both these instances may not be referred to 
the third rubric. Similar doubts exist regarding modem in- 
stances of this kind. Accurate investigations are every where 
awanting, 

II, Lakes and stagnant waters were suddenly or gradually' I 

coloured, lotthout previous blood-r 
Two such cases are found among the notices of early periods, 
collected by Chladni. 

The bloody colour of the VolsiniaD Lake, in S08 A. C, 

recorded by Livy. 
The similar colour of a Venetian lake, in summer of the 
year 586 A. C. I tind in Pliny, that there was a lake 

I near Babylon, which had a red colour during eleven 

days of summer. 
The colouring of Lake Wan, in A. D. 1110, may perhaps 
belong to this department, though it was considered to 
be caused by a fiery meteor falling into it. 
Every appearance of this kind requires rigid examination, in 
r^ard to the very small cryptogamoua plants, which, singly, 
are imperceptible to the naked eye, and whose colouring is visi- 
ble only when a great many of them arc together, and also in 
regard to equally minute water animalcula. As the foregoing 
instances were not examined in these respects, they cannot with 
certainty, nay'evcn with probability, be considei-ed as atmosphe- 
productions. 

III. Meteoric substances, which are usually colourless, dew, 
rain, snow, hail, and what are called shot stars, fall from 
the air red coloured, as blood-dew, blood-rain, and clot- 
ted blood, witliout the atmosphere being obscured bi/ 
red dust. 
(a) Blood-dew. 
To this belong the two passages of Homer, which, however 
poetical, arc still applicable to rain, and some accounts of 
bloody sweat on the statues of the gods, and on warlike 
armour, which I find mentioned 'mL<\v^. 
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The want of accurate investigatioa of the cases mentioned, 
along with the predilectioo, in evcFy age, for the marvellous, 
induce us rather to direct our attentioa to the red excremeat of 
ineects, than to local atmoBpherical defiQsitiona, so rare in our 
time. 

(&) BJood-rains, by which rivers timultaiKous^y do or do not 
assume a r^d colour. 

Appearances uf this description have at all times been abua- 
dantly observed, but very eiToncousIy investigated. Many ac- 
counts of this kind have been related as prodi^es in the Roman 
Hbtory, before Christ. Dio Cassius, in particular, considers 
that the blood-rain which fell in Egypt, in the time of Octavian, 
mufit be recorded as a thing very remwkable, because it never 
mned in Egypt, which is a mistake. 

In the year A. D. 65, during tbe reign of Nero, blood-rain 
fell, which tinged the rivers with n red colour. 

Two instances are recorded of blood-rain in the sixth century. 
In the eleventh century, one ; in the twelfth, two ; in the 
thirteenth, one; in tbe fourteenth, two; in the fifteenth, one; 
and iu the sixteenth, five. , 

The chief difiiculty in deciding these single instances, lies in 
this, — that the circumstances under which they happened are not 
related. Whether it raineil from clouds or without clouds, 
whether the rain was intentionally caught, and thus proved to 
have fallen from the atmosphere ; or whether, from red spots 
that were seen without or after rain, on objects of difierent 
kinds ; they merely concluded them to be drops of rain that had 
fallen. The accounts are so brief and inconclusive, sometimes 
accompanied with superstitious and manifestly false additions, 
that we may venture to refer the cases to terrestrial phenomena 
quite within our reach. Whoever reflects how strange and 
trivial the cause of popular alarm is, in regard to any thing 
marvellous, may well hesitate in his inclination to draw any 
conclusive theory from such cases. Since Peiresc, during a 
pubhc alarm at Aix, directed his attention to them, every body 
knows that bees and butterflies, the one while extricating them- 
selves from the pupa, the other in their first flying forth in 
spring, or after a long continuance of bad weather, let fall many 
drops of a red fluid, often in surprising quantities, and storms 
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uniforai'ly favour llie exlrkalion of butterflies. Though single 
instaneea may belong' to (he class of atmospiteric phenomena, ic 
is highly probable thet otheps may be rt^rred to the facts just 
stated ; «id, as Fegards the former, there must always be, fiom 
a want of circumstantiality in the relation, a doubt whellier they 
happened without red atmo^pheneal dust, and do net perhaps 
belong to the fourth rubric. 

(c) Bt-d snow and hail have been observed only in luodern 
times. The latter is unquestionably atmospberical, but 
opinitwi is divided as to tl»e former. They are not of' » I 
blood colour, and may be easily referred to the fourtlk 
rubric. 
(rf> IMnod-jelty. 
Bed gelatinous matter, like copulated bifxxl, scattered on tlM 
Burfacc of ihe earth io spots or masees. 
Four instances of this kind have been recorded. The bloods ] 
nan at Balch, in 860; at Lucerne, in 1406; in Mannsfetd, 
1548; in Schlage, in Pomcrania, in 1557- 

These cases were first observed some time aftw they wera ' 
believed to have fallen from the atmosphere upon the earth; 
and it hence remains doubtful whether they were ever in tho 
atmosphere. Meteoric stones, indeed, suggest indications of 
atmospherical formation, but these gelatinous masses ptunt out 
no indications of the kind. Indeed botanists themselves are al 
variance with philosophers about the matter of shot-stars, which 
is commonly colourless, and the Tremella meteorica, which 
Meyen recently described as Actinomyce, may be readily taken 
for a shot-star, if both are generally capable of being discrimi- 
nated. It may be conceived that this is not necessary, and that 
the meteoric mass might assume the organic and vegetable struc- 
ture. To this it may be objected, that the specimens of Tremella 
meteorica, arc frequently found of different sizes, without it being 
probable that they are remains of a shot-star, especially where 
they are small, and, as is commonly the case, occur attached to 
animal bodies, and even incorporated with them. It is therefore 
improbable that it is sometimes formed terrestrially and some- 
bmes meteorically, because the body exhibits too little charac> 
iBtic peculiarity to owe its origin to drcunastanccs so verf J 
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dissimilar. Besides, this supposes that the sudden origin (A 
orgimic bodies from unorganized materials may be proved. 

As to the two cases of Lucerne and Mannsfeld, it is to be 
remembered, that, in the latter case, the blood-spots found on 
the soil, on the morning after the appearance and explosion of 
a fire-ball, admit of a very simple explanation, that, in search- 
ing for something extraordinary, as the sign of a mass that had 
fallen, another fungus was found, the Telephora sanguinea, 
which Agardh calls Palmella cruenta; and which, on account of 
its entirely superficial extension on moist ground, and from its 
striking colour, exhibited completely the appearance of spots of 
blood. 

The thick gelatinous masses of both the other cases is distiii- 
guished from the usual matter of shot-stars, the Tremella me- 
teorica, by their red colour. It would therefore be of import- 
ance to examine whether similar appearances are any thing else 
than this, with a particular difference of colour ; whether they 
are definitely marked by a peculiar structure ; or whether, in the 
absence of any structure, it can be perceived to be an inorganic 
meteoric concrement, — a matter hitherto undecided. 

These considerations do not indeed account for every case, 
but may contribute to a comprehensive conception of such ap- 
pearances, a multitude of uncertain accounts being of no value; 
while single cases, rigidly investigated, give a distinct and satis- 
factory form to their connection. 

IV. The atmosphere is loaded with red dust, by which the 
rain accidentally assumes the appearance of blood-rain, 
in consequence of which rivers and stagnant waters ap- 
pear of a red colour. 
This red dust has been five times observed, viz. 1. In the 
time of the Emperor Michael III. at Brixen, 869 A. D. ; 2. At 
Bagdat, 929 A. D. ; 3. In the Crusades, 1096 A. D. ; 4. By a 
meteor falling into the Lake Van, 1110 A. D. ; 5. At Kome, 
during the blood-rain which fell at Viterbo, 1222 A. D. 

This kind of appearance belongs more probably to inorganic 
than to organic nature; and it is to be regretted that the ac- 
counts are so very unsatisfactory. 

So much for animadversion on the meritorious Chladni's col- 
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^^Bected accounts of meteors frooi aociciit times till the seventeei 
^■century. 

^* As has been already observed, Peiresc of Aiit was very mi 
celebrated, ia his time, for his various knowledge, be being 
first who, at the commencement of the seventeemh century, 
^judicious investigation, removed a great portion of the supei 

ion and error which existed regarding the appearances of btoo^l 
^^hen, in the year 1G08, what was supposed to be a sliower 
, gave great alarm to the inhabitants of Aix, in Frani 
1 the clergy increased the alarm, Peiresc took the trouble 
arching out the real cause of the appearance, when he fountt 
Siat butterflies, which at that time appeared in vast numbers, after 
their escape from their pupa tegument, let fall some drops of 
■jeed liquid, which caused the bloody spots. As these spots were 
Lebserved in covered places, not accessible to rain, but accessibl 
Ijto butterflies, there can be no doubt about the correct 
p)^n and explanation of the phenomenon, and a comparison 
milar and earlier accounts aifords the satisfactory result, that 
Uiey also happened at a season of the year that countenances 
r fliis explanation. The observation of Peiresc has lately found 
its way into all schools and compendiums ; and hence arose tb^i 
erroneous opinion of less observant philosophers, that every a] 
pearance of hlood-rain was caused by the sloughing of insects. 
In the middle of the same century, Swammerdam (who died 
5), in a journey near Vincennes, in France, saw a kind 
LUoody water, at the sight of which he was astonished. He was 
taturally led to examine it more minutely, when he found that 
* coloured by innumerable multitudes of small red water- 
fleas (Daphnia pulex) ; and, on this occasion, related that an 
appearance, which owed its origin to the same cause, and which 
greatly alarmed the inhabitants of Leyden, had been observed 
and known by the professor of medicine, M. Schuyl, Bibl. dec 
Natur. s. 40. 

In the eighteenth century, the knowledge of these appearanoef I 
has been extended by similar careful investigations. Komberg,,] 
Dr Westphal of Delitzch, the missionary Gonsay, who was 
California in 1746, Linnaeus, De Saussure, Girod Chantran, 
and others, have partly become the inventors of new methodt 
explanation, partly the influential corroborators and promoter! 

OCTOBER — iJECfiMDEfi 1830. 
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of the mode of explanation already known. In 1700, Romberg 
observed a shower of blood, ihat excited universal attention, and 
which be could the more satisfactorily show to be produced by 
the first flying forth, and the casting of bees, the more evidently 
that the phenomenon in the place around the bee-hives themselves 
was remarkably striking. 

In 1711, the Rev. Mr Hildebrandt found insects in red rwn- 
water, at Orsio;], in Sweden. 

In 171G, Dr Westphal, of Delitzch, observed red spots on the 
leaves of plants at Grafenliainchen, not far from Belilzch and 
Wittenberg. He was not inclined to consider them the produc- 
tion of insects, but real red dew, coloured by a combination of 
sulphur. 

The missionary Gonsog, by observation in 174G, brought 
forward a new method of explaining the appearance of red wa- 
ter, which Klaproth introduced, but seems to have misunder- 
stood it. According to the Spanish original, Gonsag saw at 
California, hot springs in the sea, which were visible at the ebb 
of the tide, but covered at full flood by the sea. During full 
tide, the sea at that place appeared, to the extent of two miles 
and a half, of a bluish-red colour. Here there was evidently 
a chemical operation of the sea-water minghng with tlie sprtng- 
water. 

Linnieus also observed, that water, with a red colour like 
blood, may be produced by an immense increase of smalt red 
aquatic animals, which he, with Swammerdam, takes to be the 
Monoculus pulex. Agardh, however, has recendy dissented 
from this opinion, believing the animal to be tlie Cyclops qua- 
dricomis, which is a similar, but yet a very diff'erent animal, 
and which he himself observed in Sweden, under similar cir- 
cumstances ; while the Monoculus pulex is never of a lively i^d 
colour, Schceffer, in his Treatise on the ^Vate^-flea (a, S3), 
takes it for the Monoculus pulex ; therefore both animals must 
be referred to, as it is not to be supposed tliat a number of na- 
turalists, of close observation, should have committed the same 
error. I have never myself, indeed, had an opportunity of seeing 
the Monoculus (Daphoia) pulex of a lively red colour, though 
I have yearly observed blood-red marsh-water coloured by the 
Cyclops. — Agardh, Nov, Act. Nat. Cur. xii. 2, p. 738, 



Blood-red Colour of Wa/er. 
Linnieus also, in his joiiniey tlirougb West Gotha, app 



^B Linnieus a 

^nto have first observed the colouring substance, which, in TeA% 
Boow, has recently caused eg much investigation. 

As the red rain at Brussels in 1646 had been tested by a dis- 
tillation of the water, Dr Thomas Kau, in the same manner, 
tmade chemical experiments on the bloody rain-water at Ulm, of 
l£th November 1755. He indeed believed that the then fa- 
vourite mechanical mixture of sulphur with water might be in- 
ferred from his experiments ; but, from them, it is more probable 
ibat the colour was caused by organic corpnscula in the water. 
Both cases appear very simitar, and, by a more rigid and c 
prehensive investigation, might have afforded a very difTerent J 
result. — Nov. Act. Nat. Cur. ii. p. 85, jey. 

► The blood-rain at Lucamo, in the south of Switzerland, oSm 
il4th October 1755, was connected with red atmospheric du6tf I 
«nd is hence of great importance to Meteorology.— /iid. 
At the same time there fell remarkable blood-coloured watef, 1 
caused by volcanic operations. The springs near the dty oiM 
Mequinez, west of Fez, after a great volcanic explosion, flowed! 

» alternately with red coloured water. — Ibid. p. 90. 
In seamen's journals that treat of appearances of blood i; 
water, we must take into consideration the possibility of very large 
marine animals actually shedding blood, that may colour a calm 
sea lo a considerable extent. Johnson, de Piscibus, takes notice 
of this appearance in a unicorn fish, whence it is quoted by 
^H ijElaeck, in his treatise on tlie sword-fish (Istiophorus).^Acta. j 
^mat. Cur. viii. p. SIS. 
^^^ De Saussure, in 1760, first examined, chemically, the coloufr^'J 
^Kvg matter of the red snow, and found it to be a vegetable masS|:fl 
^Kf>n which account he was erroneously inclinetl to take it for tbel 
^B|x>llen of flowers. — Voyage dans les Alpes, ii. § 646. 
^^k Towards the conclusion of the 18th century, observers wit- 
^BnesEed other causes of blood colours. In 1790, a pond at Gie;- 
^KUchenstein, not far from Halle, exhibited a blood-red colour. 
^HiOd this occasion Weber observed that the colour was caused by 
^Hqvry small microscopic animals, whose figure resembles that of 
^B'JMiiller''a Cercaria viridis.— Wagner, Naturkunde & Lander- 
Honerkw. 1. Th. p. 143. J 

^B In 1797 Girod Chantran, who observed an entirely similar a^J 
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peamnce in France, examined it more accurately, and thereby 
opened a new field for Investigation. He observed the water of a 
pond to be of a brilliant red colour (rouge eclatant), llie ehaile 
of which was between cinnabar and carmine. It fortunately oc- 
curred to him, not only to prove the colour of the water chemi- 
cally, but also to observe it with the microscope; and, as We- 
ber discovered, he foimd that the cause of the colour was, in 
. animalculie, not visible to the naked eye. He took them for 
a species of the volvox, having some affinity to the Volvox glo- 
bator, but still very different. These are the first facts by 
which we are informed that real infusoria could, in early times, 
cause alarm among whole districts and communities. Girod 
Chantran attempted to colour the magnifled delineations of these 
animalcula; with their own bodies, using them as a pigment, and 
was so enthusiastic about the beautiful aud vivid colour, that he 
recommended the preparation of them as a very lucrative specu- 
lation, proposing that artificial lakes should be formed, capable 
of being dried at pleasure, to obtain the valuable colouring 
matter. No one had before raised the infusoria to so high a 
political value. He calls this red infusory animal Volvox lacustris, 
but has not described it more minutely. — Bullet, des. Sc Nat 
de la Soc. Phi lorn atique, a. 6. 

As every department of science has made great progress in 
the 19th century, the knowledge of these appearances, and of 
their various causes, has been greatly extended. 

Persoon examined a matter entirely similar to coagulated 
blood, that appeared on damp soil on road sides, and found that 
it had a vegetable structure, and belonged to the species of 
mushroom called Thelephora, on which account he, in 1801, 
described it under the name of Thelephora sanguinea. Fries has 
lately joined it with the (Thelephora) Phylacteria Crustacea, and 
Agardh has more recently described it as an Alga, under the 
name Palmella eruenta. 

The reddish salt-beds which Andreossy observed in the na- 
tron lakes of Upper Egypt, are not so closely related to these 
appearances, though 1 find them brought forward by Linck as 
an instance of blood-red water. In my journey with Humboldt, 
I saw a similar rose-red colour in the salt lake Elton, in the 
steppe of Astracan ; it did not apparently belong to the water. 
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Blood-red Culoiir of Water. 

but to the salt, and fade<i on being dried, — Descr. de I'Eq, H. 

Etal. Modeme, t. i. p. 279; Linck, Phys. Erdbeachreib. 1. 

Science, in this respect, received very important additions in 
1815, when an appearance of this kind in a lake near to Lubo- 
tin, in the south of PruKsia, excited the attention of the people. 
Red, violetorgrass-greenspots wereobservodin thelake. It was 
the end of harvest. In winter the ice was coloured with it three 
lines in thickness on the surface, while beneath it was colourless. 
The inhabitants in the neighbourhood, like the Greeks in Homer, 
and the Arabians at Easwini, prognosticated great misfortunes 
from the appearance. It fortunately happened during the active- 
labours of the chemist Klaproth, who took an opportunity of a»-' 
eertaining the chemical ingredients of the colour. He found 
:t an albuminous vegetable matter, with a particular colouring 

latter very similar to indigo, produced the appearance, and 
Concluded the decomposition of vegetables in harvest to be the 
cause of the appearance, which conld therefore only take place 
in harvest. The transition of colour, from green to violet and 
Ted, Klaproth explained by the absorplion of more or less oxy- 
This fact shows how a chemist of accurate observation 
ly be able to discern the real nature of organic matter, and 

'here the investigations of the botanist must cease. It is very 
I'^ffobable, that, in locality and position, a botanist, practised in 
the examination of microscopic bodies, would not have disco, 
▼ered decayed vegetable matter, but perfect vegetables. The 
transportation of the water to Berlin in close vessels, must indeed 
have entirely destroyed them, and their colour may thereby have 
mingled more intimately with the water. Scoresby mentions 
that, in 1820, he observed the water of the Greenland sea striped 
alternately with green and blue, and that the particular colours 
were produced by small animalculsc. He reckoned in a single 
drop of water 26,450 animalcules ; hence reckoning 60 drops to a 
drachm, there would be in a gallon a number one half of the 
population of the globe. This coloureil water, to an extent of 
6° of latitude, formed one-fourth of the surface of the Greenland 
sea. The animalculae observed by Scoresby, were small medusa- 
like creatures, from one-third to two-thirds of a line in length. 

The water had the smell of oysters, — Scoiesb^^ fvjy;. oS. '^-a 
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Arctic R^ona, vol. i. This observatiou does not indeed im- 
mediately belong to the bloody colour of water ; but, as it clearly 
indicates tbe abundance of microscopic organization in the sea, 
it was thought advisable to attend to it. 

Though a variety of observations had been made at an earlier 
period on red snow, the voyage of the English Captain Ross 
in 1818 and 1820, afforded particular facilities for a varied 
and fundamental examination of this subject. The red moun- 
tains in Baffin's Bay, of 6 English miles long and 600 feet 
high, showed that their colour was caused by large flakes of 
red snow scattered upon them ; and this plienomenon has not 
merely been noticed, but the colouring eubslance has been col- 
lected for esamination. It was at first taken for birds' mute. 
Frands Bauer, a microscopic and botanical investigator, and 
the chemists WoUaston and Thenard, kept the substance for 
examination. Robert Blown, Hooker, Sprengel, Agardh, De 
Candolle, and Chladni, have given their opinions concerning 
it, and, more recently, many other naturalists and philosophers. 
All, with the exception of Chladni, agree that the colouring 
matter is a vegetable substance ; and botanists unanimously 
declare it to be not a decomposed dead substance, but a living 
vegetable organization. It has been variously arranged by au- 
thors, hence have arisen the following synonyms for the colour- 
ing body. Is the Uredo nivalis of Bauer a genus of Alga? By 
what affinity is it connected with the Confervis ^mpliciss'unis, 
and the Tremella cruenta ? Robert Brown : Palmella nivalU, 
Hooker : Leprarta kermesina, Wrangel : Protococats kermesi- 
nus, Agardh ; Chlorococcum, Fries : Vaucheria; radicatie afiinis, 
Sprengel : Alga, tJlvis et Nostoc affinis, De Candolle : Sph<ereUa 
nivalis, Sommerfleld : Protococats nivalis, Agardh. The last 
mentioned name must be distinguished from that of the more 
complicated Protococcus nivalis, which Greville received from 
Captain Carmichael from the shores of the island of Lismore, 
which Agardh considers as an entirely genus, and calls it Hro- 
mat&coccus Grevillii. 

We cannot admit the phantastic opinions, that these bodies 
are formed in the snow through the influence of the solar rays, 
but consider them as foreign bodies brought from another situa- 
tion and deposited on the si\ow, and, by \Ue -ctveVun^ of which, 
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^^Hey collect in masses, and thus produce the red-coloured ^^H 
^^atches. ^^H 

In melting snow, we in general observe, every year, that al- I 



In melting snow, we in general observe, every year, that al- 
though it appears dazzlingly white before it metta, yet it may 
soon be perceived during its melting, to disclose traces of dust 
whicb has been mixed with it by tbe motion of the atmosphere, 
and which gradually assumes a darker earthy hue, and at length 
produces a spotted black surface. It is very probable that the 
BDow-pIant, during sunshine, may still farther develope itself 
and increase. 

Most botanists agree in this, that these bodies belong to a 
kind of Alga. Bauer alone says that they are of a mushroom 
form, of the genus Uredo ; and Wrangel, that they are of the 
lichen form, of the genus Lepraria. The observations of 
Wrangel are too convincing to be overlooked. Agardh has 
looked upon the matter in the same light ; but it appears to mc 
that with these must be conjoined the observations of tlie Prior 
Biselx of St Bcrnhard, Charpentier, Meisner and Chladni, and 
which throw into the back ground tbe doctrine of equivocal 
generation. The idea of infusory animals is to be entirely re- 
jected. 1 

The preservation of these red bodies in snow-water for the space 
of five years, according to the testimony of Agardh, seems to me 
opposed to the nature of alga, and would rather prove that they 
are bodies which do not belong to the element of algx, and 
which do not develope themselves in it. As land vegetables, 
they belong either to the lichen or the mushroom. The sim- 
plicity of the structure ranks them closely with the mushrooms, 
and no good reason appears why they may not be denominated 
Lepraria nivalis. In my Silvis Mycologicis I proposed this 
arrangement, and I have, after frequent repeated observation, 
gtill the same idea. 

At the commencement of the year 1819, Cliladni wrote hift 
celebrated work on fiery meteors, which I here particularly re- 
fer to. He was at that time acquainted with the chemical (ma- 
lysis of the subsiance iu Thomson's Annals of Philosophy, 
J'anuury 1819, and with Bauer's botanical explanation of the 
■ Cl^uring body. The former, which proceeded from Ihe con. 
BCture that the subsiance mjglu be bird's \nvi\c, \.o -nVwiV ■* 
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experiments were always directed, but which terminated in the 
result that it was a v^etable mass, and probably a cryptc^a- 
mous plant, had irritated Chladni to such a degree, tliat he 
complained, sect. 383, of the valuable meteoric dust being thus 
wasted by the absurd interference of chemistB. In sect 385, 
he says that chemists and physicians pretend to know the qua- 
lities and origin of this material belter than naturalists. 

(To be concluded in next Number.) 



Observations on tfie Greenland Sea as conneeted with the late 
Disasters in Baffin's Bay *. By Thomas Latta, M. D., 
Member of the Wemerian Society, with a Map. Commu- 
nicated by the Author, 

It is only thirteen years since the higher latitudes of Baffin's 
Bay have become famous in the annals of the whale-fishery, 
and, during that short period, no leas than seventy sail, em- 
ployed by our own countrymen in that trade, h.ave been de- 
stroyed, causing not only a national loss in the destruction of 
much valuable property, but great misery to the numerous 
families who were dependent on the success of the various en- 
terprises. The frequency of these disasters may be considered 
as a sufBeient apology for our presuming to suggest such means 
as may tend to diminish the chance of their recurrence. It is 
true we cannot form any plan, consistent with the prosperity of 
the voyage, by which the dangers may be entirely averted, be- 
cause these, ior the most part, depend on the movements of the 
ice, which are very irregular, being controlled by every wind 
that blows ; yet, on viewing the peculiarities of the track pur- 
sued by the navigator, and considering the changes effected in 
these by the advances of the season, we may be able to propose 
somf changes, calculated to diminish the risks inseparable from 
the present system. 

■ Dr Iiatta having visited the Greenlaiiil Seas, as out readers will recol- 
lect from hia fonner piipers in this JournnI, his obaervations may I* rectived 
H» these ofoneciperienced in the nntiire oi wrtk MEiona. 
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In ilie history of the whale-iishery, there are mentioned three 
difTerent quarters ia and adjoioing Baffin's Bay, which are 
visited for the capture of whales. The^ra* of these lies along 
the east side of thn bay, extending from the entrance of Davis' 
Straits northward by Disco, to about llie 73d parallel of lati- 
tude. The southern half of this tract is generally open early 
in tlie season ; whilst its more northern extremity is seldom navi- 
gable till lale in July, and is even then very hazardous. It was 
in former years numerously frequented by whales, but is now 
entirely deserted by them. The second station, usually called 
the " South-west Fishing-ground," lies along the coast of Lab- 
rador, and about the entrance of Hudson's Straits. Though 
this, from its position, is accessible at all times, yet the whale- 
fishery is prosecuted there under many disadvantages, and not 
a few dangers ; for not only have the whales become very scarce, 
hut they are to be seen only in spring, when the weather is ex- 
tremely cold, and the nights long and dark, and are to be pur- 
sued occasionally among heavy-washed lumps of ice, exposed to 
all the fury of the waves from the Atlantic. This station was 
the chief source whence blubber was derived this season. Fisher- 
men, however, seldom do more than call at this quarter on their 
way northward. Indeed, during the present season, some of 
our most enterprising fishermen considered such a visit as a 
waste of time, and, on doubling Cape Farewell, took their course 
directly northward. From the scarcity of " fish" on the coast 
of Labrador, and the absence of them along the eastern shores 
of Baffin's Bay, whale-hunters are now constrained to seek their 
prey in higher latitudes, pursuing it even to the regions adjoin- 
ing Lancaster Sound, which is the third station we have to no- 
tice. Whales are found there in great abundance, but they are 
yearly becoming more scarce, and much more shy than when 
first fished. Though this station was discovered by Baffin up- 
wards of 200 years ago, it did not become famous for its whales 
till 1817, when Mr Muirhead, master of the Larkins of Bor- 
rowstounness, penelrated these unfrequented regions. Encour- 
aged by a " clean ship" and a. navigable sea, he sailed north- 
ward, at what, in those days, was considered a late season,— the 
beginning of August, much to the terror of the 
nevertheless, filled the ship wilh blubber in ten da.^a '. IiMl 
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following year (1818) tlie Discovery Ships, con)mandi.-d by Cap- 
tain Ross, penetrated the deeper parts of Baffin's Bay, and found 
them swarming with whatcs. Since that discovery this fishing- 
ground has been annually resorted to by our whalers, notwith- 
standing the manifold perils of the voyage, of which we shall 
now endeavour to give a general view. 

The whaler of the present day generally reaches the ice at 
the entrance of Davis' Straits about the end of March or b^;in- 
ning of April, amidst fogs and tempests, extreme cold, and long 
dark nights. Heimmediatety commences his search after whales, 
hoping to find them in their ancient haunts, but seldom meeting 
with any thing to encourage his delay ; he, through the inju- 
dicious orders of his employers, or his own misguided zeal, im- 
mediately stretches northward towards the regions where whales 
are abundant. Two routes lead thither, the one along the 
eastern, the other along the western side of Baffin's Bay, the sea 
in the middle being, at this early season, totally unnavigable, 
from the vast quantity of ice formed during winter. Bong 
aware of the great advantage of an uninip>eded western passage, 
his Urst business is to seek it out. There the sea is sometimes 
opened by the south-west wind, which, as in the Spitzbergen 
seas, prevails during spring and summer, driving the ice off the 
land. He very seldom succeeds so early in the season, and in 
the attempt is in great hazard of being " beset," for unless the 
wind prevents it, he will always find the western shores of the 
sea, in the frozen regions, more hampered with ice than the 
eastern. Besides, the irregularities of the coast of the west land, 
and the course of tlie great southerly current, which is only 
sensibly felt there, are very inimical to such an attempt. From 
Home Bay, in Latitude 68° N., down to tlie Arctic Circle, the 
land stretches out into the bay, forming a promontory, which is 
opposed to ihe cour.se of the current. This promontory, assisted 
by the many icebergs stranded on its shallows, arrests the drift- 
ing ice, to the Iiinderance of the navigator's farther progress, 
who, anxious to reach the waters where whales abound, is in- 
duced to try the more dangerous eastern passage, which, though 
pregnant throughout with difficulties, does not become immi- 
nently perilous until he gets beyond what constituted Ihe north- 
ern limits of the station frequented by the old fishermen, who 
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had always a superstitious dread of the latitude of The DeviTs 
Thumb. Beyond this he has daily to cc»itcnd with increasing 
dangers, compared with whicli [lie hazards of the Spitzbergcn 
fishery are very insignificant, and, as he ncars Melville Bay, he 
gets into a region, bearing both on sea and iand the most fI'igh^ 
fill impress of the terrible power of the dismal winter in those 
forlorn regions. Throughout several hundred miles of coast, 
the soil is buried under mountains of ice, which must have been 
accumulating for ages; the seaward limits of this tract terminate 
IB a terrible precipice, Irom one to two thousand feel high, frag- 
ments from which, weighing thousands of millions of tons, con- 
i^tute the icebergs seen drifting about in the sea, and often 
aground in water some hundred of fatlioms deep. From the 
cavernous base of this frozen shore, an icy plain in many places 
takes its origin, stretching ten or twenty leagues out to sea, re- 
taining its site unmoved, till subdued by the warmth of advan. 
cing summer. Field-ice of this description, studded with ice- 
bergs aground, which assist iu its formation, is common on the 
shores of Baffin's Bay, and the coast of Old Greenland, whence 
it is called " Laud Ice,'^ to distinguish it from the fields, floes, 
icebergs, &c., which are seen drifting about in the sea, and 
are called " Sea-Ice."' The former is fixed, the latter is de- 
tached, differences on which depends the possibility of navi- 
gating these regions in spring, for all along the eastern shore, 
unless prevented by adverse winds, the separated ice recedes 
from that which is fixed ; thus, a channel is formed along the 
seaward hniitsof the land portion, increasing in width as the ice 
is dissolved. It is through this channel that the whale-fisher 
pushes his way northward ; but, in early months, the ice con- 
tinuing uninducnce{l by the season, this opiening is at best hut 
narrow, often partially obstructed, affording only a tedious and 
intricate navigation ; frequently it is entirely obliterated, caus- 
ing a most irksome detention for weeks, and even months. Nor, 
b this all, for in proportion to the strength of the gaio, so is the 
force with which the ice is hurried towards the shore, then the 
situation of the mariner caught in tlie drift becomes one of ex- 
treme anxiety. While yet a little " open water" remains, he 
seeks the lee of some iceberg aground, or some creek in the 
margin of the land-ice, or of the big field or floe viVvWVv 'i.Tvtvs. 
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down upon him, into which he may thrust his ship. If no 
situation is found, the crew ply tlieir ice-saws, and cut out a 
dock, where they may safely remain till the ice recedes. Such 
a situation in the land-ice, if it is sufGcieotly strong, is prefer* 
able, being free from the revolving movements of the detached 
masses. Often, however, their labour is unavailing, their re- 
treat, obtained by so much exertion, being unable to sustain the 
tremendous pressure, is rent in pieces, and the ship it contains 
destroyed. Melville Bay, the vortex in which our ships are 
usually engulfed, is very formidable, on account of the occur- 
rence there of such phenomena. It is quite unsheltered from 
the prevailing winds of the season, which fill it with the ice of 
the neighbouring sea ; it is at the same time protected by the 
form of the land, from the influence of the currents, which, in 
the open sea and along tlie western shores, are ever in opera- 
tion, carrying off the ice to ihe southward. In this bay, hope- 
less indeed is the case of the ship, pent up among accumulating 
ice, and caught by the tempest. Seamanship is utterly un- 
availing, the destruction of the stoutest ship is the work of a 
moment, and the crew is abandoned to all the miseries of a 
fearful climate and a snow-covered region. 

It was in this bay that the Isabella and Alexander, discovery 
ships, were frequently in great jeopardy. Particularly, on one 
occasion, during a south -westerly gale, the ice was forced in 
upon the ships with such violence, that every support threatened 
to give way. The beams in the hold began to bend, the iron 
tanks settled together, and the Isabella was lifted up several 
feet ; fortunately the ice receded, and slie was liberated ; but so 
violent was the gale, tliat her anchors and cables broke one after 
another, and she ran foul of the Alexander with a tremendous 
crash, breaking anchors and tearing away their chain-plates. In 
this dilemma, they perceived a field of ice bearing down on 
them, and a reef of icebergs fast aground on the lee. They 
endeavoured to saw docks in the field, but fortunately it was 
too thick for their longest saws, for the ships had scarce escaped 
when the part of the field chosen for the dock came in contact 
with a berg with such violence, that, notwithstanding its great 
thickness, it rose more than fifty feet np the icy precipice, then 
suddenly broke, the elevated pari IvinibUng hack with a tns 
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nieiidous crash, and ovorw lielming with its ruins the very spot 
previously chusen for safety. 

During the present season, our whahng fleet encountered un- 
paralled disasters in this bay. Tlie storm blew furiously from 
the south, driving before it congrcgnlcti fields, floes and ice- 
bergs. Tlie mariner viewed the coming evil with dismay, and 
p)ace<l his frail bark in the ice-haven he had cut in the field 
that was fixed on his lee, beneath the further verge of which the 
waves lay in slumber in the dark icy caves that skirt Melville 
Bay. The ice was urged onward in wild disorder, with fear- 
ful grinding noises, until the frozen masses coalescing, the pres- 
sure became so great as to overcome every resistance. In 
the midst of such agitations, many an unionunate whaler was 
destroyed : some were fairly pressed out of the water, the ice 
piercing their sides, then recoiling, the vessel sank into the deer. 
One ship was pushed under the bottom of another, yet they 
both righted when the pressure subsided. In another case, the 
ship was thrown on her beam ends, and the field in motion went 
right over her — she was abandoned as a wreck, and, according 
to the laws for regulating the whale-fishery, became the property 
of any one. A gang of plunderers sawed her out, and, in de- 
fiance of the authority of their masters, possessed tlicmselves of 
the rum casks. They revelled in all the glories of inebriation, in 
defiance of the rigour of a Greenland climate, until an end was 
put to the strange scene by a change of weather and want of 
rum. 

There can be little doubt that Melville Bay is never free from 
ice ; nay, it is highly probable that it is at all seasons as much in- 
cumbered with it as any quarter of Baffin's Bay — a supposition 
which is not only favoured by its geogi-aphical position, but is 
also corroborated by the experience of our mariners. It will also 
be remembered, that poor Sacheuse, who accompanied Captain 
Ross, on being interrogated hy the Arctic Highlanders who in- 
habit the regions north of Melville Bay, informed them lie came 
from the south, they disbelieved the assertion, saying there was 
nothing but ice there. The ice in this bay was unusually 
abundant during the present season ; and it is more than pro- 
bable, that the southerly wind had prevailed for many months 
previous, because the ice of last winter's formaUon. -waa ■saaOtv 
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ligliter than usual, in consequence of the atmosphere having 
been rendered more temperate by the currents of warmer air 
coming up from tlie south. If the wind really did prevail from 
that quarter, it follows that no ice could escape from Baffin's 
Bay, but would accumulate there, completely covering the sea, 
which might have been the cause why so many whales were seen 
in the open sea to the south-westward. We may also mention, 
in corroboration of this supposition, that when our shipwrecked 
mariners, having travelled over the ice, reached the shore, they 
found, in the huts, the iinburied bodies of the native families, 
who had apparently all perished from famine, having, in all pro- 
bability, been deprived of the opportunity of catching those sea 
animals on which they live, by the drifting in of the ice on the 
coast by the continued southerly wind. 

The wliale-fisher seldom spends less than three, commonly 
four, tedious months in " boring, warping, and sawing'" Ilia 
way through the entanglements of this icy channel, and if he 
escapes shipwreck or permanent detention, he arrives at an o^n 
sea to the woslward, entering on the scene of his whaling opera- 
tions about the end of July. The whales commonly remain in 
these regions till August is well advanced, when they take ihdr 
departure southwards. Adjoining Lancaster Sound, as had 
been noticed by Baffin himself, the land-ice under the sea li- 
mits, of which v/hales take refuge, 19 commonly still fast to the 
shore, — there the whaler commences a brisk attack on his pr^, 
— soon completes his cargo, — and in a few weeks, wiih a merry 
heart, prepares to return home. The masses of ice wbich cause 
so much embarrassment in his outward passage, have now yield- 
ed to the benign influence of the season, and the ease of his 
voyage homewards forms a pleasing contrast with his former 
toils, and the same navigation which cost him months of anxious 
labour before, is now effected in a few days. 

Now, what does such a view suggest ? Our ships sail about 
the end of February or beginning of March, reach tJie ice 
early in April, and generally do nothing till the beginning of 
August. They are detained all that time by the ice, which 
every hour threatens them with destruction, and which is reduc- 
ed to an atom of what it was by the time they are clear of it. 
Very Utile of the ice is desWoyed iumg, Mwcb, April, and 
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May; it is the warmth of June, nnd especially of July and 
August, that nn."tts and breake it up ; so that ft vessel entering 
Davis' Straits early in July, will probably reach Lancaster 
Sound as soon as if she had followed the present plan, and 
started three or four months earlier. By such arrangement, the 
track through Melville Bay, by this time rendered much less 
dangerous, might, in most seasons, be altogether avoided ; for, 
at this advanced period of the year, much of tlie ice having been 
drifted out into the Atlantic, and the remainder reduced by the 
warmth of the atmosphere, and spread abroad upon the surface 
of the sea, may very probably permit a passage across to the 
west land in a lower latitude *. This arrangement evidently 
possesses great advantages over that at present pursued. By 
it the period of the voyage might be shortened one-third, pro- 
ducing the saving of an equal proportion of wages and provi- 
sions, and perhaps a reduction of premium of assurance would 
be the consequence, because the gales, fogs, heavy ice, and long 
dark nights of spring, would be avoided, much tear and wear 
would be saved, and the risk of losing the vessel much dimi- 
nished. 

I am aware that there are arguments in favour of early voy- i 
ages of no trifling importance ; thus, there is a chance of falling 
in with a few of the scattered fish which may sometimes haunt < 
the south-west fishery ground, and as these are to be met with i 
only in the beginning of spring, an early voyage becomes indis- i 
pensable. But it must be kept in view, that whales are ge- i 
nerally very scarce in that quarter ; that they often desert it i 
entirely, and are numerous only on rare occasions, or when the I 
sea to the northward is not open. This station is also disadvan- I 
tageous, by be'mg exposed to the storms of the Atlantic,' 
with heavy and washed ice, circumstances unfavourable for the I 

■ Such a couree was followerl by Captain Purry with little opposition,- 3 
though It must be mentianed, thai the Dundee of London three or faur jean 
ago, attemjitin;; such in a still tower latitude, got endocked in a floe duHnir a 
gale, where she vas frozeo last and detained through the winter ( the crew 
were supplied with provision from the wreck of a Dutchmsn who, under si. 
milar drcumfitances, had been abandoned. The Dundee was carried by the. 
Orifling ice through Davis' Straits, and was not liberated till the spring of . 
the following year. 1 
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whale-fishery. It thus rusts wiili ihose who engage in this bu- 
siness, to judge whether the advantages ofaii early voyage more 
than counterbalance the numerous disadvantages atteoding it, 
Very few captures of late years have been made on the south- 
weBt fishing-ground ; so few, indeed, that some of nur experi- 
enced fishermen consider it a waste of time to visit it. Indeed, 
on mature deliljeration, we doubt not but every one who knows 
any thing of the business will condemn the present disastrous 
system. Every year our fleets make hair-breadth escapes, — 
every year one or two vessels are lost, but such evil being small 
in proportion to the risk, is actually little thought of. It is on- 
ly when the calamity becomes general, as has been the case this 
season, — wlien ten, a dozen, or a score of vessels are crushed 
to pieces, — when fifty or a hundred thousand pounds^ worth of 
property is sent to the botloiti of the sea, — when we have ei^t 
hundred or a thousand families thrown destitute for the winter, 
some bereft of a father, a brother, or a son, — and when oil rises 
to fifty or sixty pounds a ton : It is only after such complicated 
misfortune that we hear of it, nnd that too with a vengeance. 

Having thus given a brief sketch of the prominent peculia- 
rities of this perilous voyage, and adduced ample reasons why 
the present plan of conducting it should be abandoned, we 
shall conclude our remarks for the present, by recommending to 
the enterprising, a method by which the valuable produce of 
Baffin's Bay may probably be obtained with comparatively little 
risk. 

It is the opinion of esperienced fishermen, who have spent 
half their lives in Greenland, that the sea in the higher lad- 
tudes of BatHn'^s Bay, if it freezes at all, is covered with ice late, 
and is very early broken up. Adjoining Lancaster Sound, across 
to the Arctic Highlands, and down along the western shores (^ 
the bay, towards the 68° of latitude, they find it always free 
from ice. In the above opinion, they are supported by the ex- 
istence ot' tribes of Esquimaux inhabiting the head of the bay, 
who are dependent on an open sea for subsistence, who told 
Sacheuse, that they were the only people in the world, and that 
the water adjoining their territory, was the only place free from 
ice, rendered it necessary in their opinion, that Sacheuse and 
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friends must have come from the moon. Indeed, if we re- 
it on the direction of the currents in the bay, and that there, 
in Spitzbergen sea, northerly gales may prevail during the 
e inclement months, we may conclude, that, uotwithstaud- 
the lowness of the temperature of the water, it should be 
irly free from ice *. Now this open space has been found 
it abundantly frequented by whales, and is perfectly habit- 
If so, a number of men suitably equipped might establish 
lemselves on the coast, passing the winter, and during the pro- 
season might secure abundance of blubber, as they were 
former times, on the shores of Spitzbergen, and so fur- 
nish cargoes for vessels visiting the country at a safe season of 
the year, manned with no more hands than what would be suf- 
ficient for their navigation. Independent of the wealth pro- 
luced by the sea, the land abounds in black, white and red foxes, 
i are valuable, ' being covered with a soft fur. No 
lubt such an establishment could not flourish over a few years, 
as the whale, wise beast ! soon deserts the scene of persecution. 
Nevertheless, at present it might be a speculation of importance, 
not only to those who engage in it, but might prove useful also to 
the miserable natives, who, amidst the most severe privations, 
have continued so long in this forlorn part of the earth as to havo 
outlived even the tradition of their origin. Acquaintance with ' 
Europeans might be the means of contributing to their comforts, ' 
and of rendering their residence in the Arctic Highlands mora 
human. Hut these poor creatures, abandoned to their fate in \ 
this corner of the frozen north, if not destined to die out, can J 
never in such a situation be otherwise than low in the scale <£ | 
(nvitization. 

The whale-fishery has not yet been prosecuted in Hudson's 

* " That these north-eait gales are sometimes very severe. Is detnonatrated 
bj s discovery made hj Captain Robs, whilst exploring the west side of the 
entraiice to Lancaster Sound, — there we found the skeleton of a wh^ite full GOO 
yiinls above bigli uater mark. It bad doubtless been thrown dead on 
beach, and when the atorm blew irom the north-east, the train of ice-fields ' 
was drifted on the shore, and by the violence of the pressure, the ice-ledge 
was did over the land, shoving before it the whale's carcass, We have wi^ 
nessed similar phenomena on the shares of Spitzbergen."— This we consider 
to be an important geological fact — Edit. 

OCTOBER — nECKMBER 1830, K 
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Straita, a circumstance rather to be wondered at, as the voy- 
age must necessarily be less hazardous than that to Lancaster 
Sound, since, according to Captain Parry, Fox Channel at the 
head of the Straits is not only free from ice during summer, but 
swarming with whales, unconscious of danger. This is certuiK 
ly a rich field for future adventure. The entrance to the Straits 
is for the most part inaccessible till August, being hampered 
with icebergs driven about by the waves of the ocean ; these be- 
come less numerous, and more insignificant, with the prc^r^s to 
the westward, until they entirely disappear, when the chief ob- 
structioQ lies in the floe ice, which had been formed in n 
then in a state of rapid solution. 
I^iTH, Nob. 30. 1830. 
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Observations on the History and Progress of Cotnparaiive 
Anatomy. By David Ckaigie, M.D. he. Communicated 
by the Author •. 

K Kw sciences have undergone greater vicissitudes in thar pro- 
gressive advancement, than that of comparative or animal ana- 
tomy. Originating at an earlier period than that of the human 
frame, and cultivated as a substitute for it, both by the ancients 
and also by some of the modems, it fell under the contempt ssd 
degradation which all misapplied departments of knowledge are 
destined to incur. When at length prejudice began to subside^ 
and reflection taught anatomists that the knowledge of the stnio 
ture of the lower animals, if kept in its proper place, and made 
subsidiary to, but not substituted for, that of tlie human body, 
may be not only free from harm, but productive of the greatest 
benefits, it began to attract the attention of physiolog^ts, and 
to assume something like a defiuite rank among the natural 



It may be observed, nevertheless, that on this subject a eon. 
siderablc degree of misconception prevails, botli generally, and 
also amongst tliose whose pursuits require some knowledge of 

' Dr Cniigle is author of Elements of General anij Pathological Aiutomj, 
1827 1 joint £ditor of tbe Edinburgh SleUicnl anil Surreal Journal, and con- 
ductor of tiiedflatomical department of ihc £nl^yclo\tl»lll^ BritannicQ Edit. 
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the structure of the human frame. Whatever be the cause, it 
requires little penetration to perceive, that, with the exceptioa of' 
those eminent and intelligent persons who have devoted their 
lives almost to the cultivation of this branch of natural koow- 
ledge, very indistinct and inaccurate notions of the nature and 
objects of comparative anatomy are entertained. Regarded 
an appendage to human anatomy, or as the occasional source of 
comparative iliustrations, animal anatomy has been appealed to 
chiefly when it promised to explain obscure and anomalous 
foints in the structure of the human body; and its cultivatioD 

IS consequently beeo too exclusively confined to those who 

ire known as mere human anatomists. 

That tliis is a sufficiently legitimate application of the lights 
vS comparative anatomy, I do not deny. But while it is defective 
in giving a very limited view of the nature and objects of the 
science, it has had the bad effect of giving currency to the opi- 
nion, that comparative anatomy is merely a subordinate depart- 
ment of human knowledge, occupying only an inferior rank in 
the scale of natural science. The very name also by which it 
^as been distinguished, has contributed in no ordinary degree 
Mo convey an erroneous impression of its objects. Though one 
i«if the principal objects of all human inquiry is, in one sense, 
Comparison, of different objects, and the formation of general 
conclusions from tliese comparisons ; yet, so long as the structure 
of animal bodies is studied merely in reference to tlie standard or 
type, furnished by the organs of the human frame, it may bo 
safely asserted, that it can derive neither advantage nor illu». 
(ration from the general principles of philosophical researeht 
Animal anatomy, or zootomy, as it may be more justly dcnoi- 
minated, instead of being regarded as a subordinate appendagtf 
<A hum^i anatomy, is itself a compreheuidve science, embracing 
the knowledge of all the varieties of structure exhibited by the 
classes, orders, and tribes of the animal world, and of which 
that also of the human subject forms only a constituent part. 
The tatter, indeed, has justly acquired pre-eminent interest, from 
its connexion with the art of preserving hfe and healing disease. 
But these circumstances cannot give it, as a branch of science, a 
nmk higher than that of the organic constitution of animal ' 
bodies generally, or erect the structure of the human frame vo,\a ■ 
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a general etaadord of reference ; and while the importance of 
correct knowledge of the latter is readily admitted, that of the 
animal tribes generally is not less valuable, in reference to the 
great purpose of illustrating the nature and characters of atumal 
structure and living actions. 

The soundness of these principles it would be easy to illus- 
trate and enforce, in different modes. But perhaps by no me- 
thod can they be placed in so clear a point of view as by the 
history of the science itself, and of the succeeeive stages through 
which it has passed. In this manner we shall be enabled to 
appreciate the estimation in which it has ai diffeient peiiodt 
been held, to understand the objects with which it has been 
cultivated, to distinguish the impediments by which its progress 
has at different periods been obstructed, and to form a just idea 
of its utility and applications when cultivated, without reference 
to temporary, local, or particular purposes, and on the general 
{Minaples of philosophical inquiry. 

Sect. I. — Aristotle and Ancienla, 

The first person who can be said to have cultivated compara- 
tive anatomy systematically, and in a scientific manner, is Aris- 
totle; and it is an interesting circumstance in the history of 
science, that the same individual who distinguished himself by 
the depth and accuracy of his views on the political constitution 
of society, and the acuteness of his analytical powers in investi- 
gating the history of the human mind, and applying it to morals 
and literature, was also the first to explain the structure c^ ani- 
mal bodies. It is further important to remark, that it was to 
the peculiar construction of his mental faculties, and his turn 
for generalization, that the success and the failures of the philo- 
sopher of Stagpra may be traced in both these opposite depart- 
ments of science ; and while most of his political and metaphy. 
sical opinions are erroneous, in being founded cm too limited a 
series of observations, the results of his zootomical researches, 
in which he was less likely to be misled by mere speculation, 
constitute a collection of facts, of which the value has been re- 
cognised by the most distinguished modern anatomists. Arift- 
Cotle is almost a solitary example ot aa mdnidual, who, finditig 
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the natural sciences in general, and zoology and zootomy in 
particular, quite in their infancy, collected by personal observa- 
tion a great number of facts, classified them in systematic order, 
and derived from them useful general conclusions ; and while to 
these efforts comparative anatomy may be said to have owed its 
existence entirely, he further rendered the gubstantial service of 
being the first to apply its facts to the elucidation and distinc- 
tions of zoology. Generalization, indeed, distinction and classi- 
fication, were the pi«dominant features of the mind of the Sta- 
^rite ; and while to these objects all his individu^il observations 
were directed, they appear to have afforded the principal incen- 
tive to diligence in observing and collecting. The works of thii 
ardent naturalist shew that his zootomical knowledge was ex- 
tensive and often accurate ; and from several of his descriptions, 
it is impossible to doubt that his information was derived from, 
personal dissection. j 

i\ristotle, who was bora at Stagira, in the first year of tbft 
99th Olympiad, or 084 years before the Christian era, was, at 
the age of 39, requested by Philip of Macedon to undertake 
the education of his son Alexander ; and during this period he 
is believed to have composed several works on anatomy which 
are now lost. The mihtary expedition of his royal pupil into 
Asia, by laying open the forests and wilds of that vast and little 
known continent, furnished Aristotle with the means of extend- 
ing his knowledge of the history and structure of the animal 
tribes, and of communicating to the world more accurate and 
distinct notions than were yet accessible. A sum of 800 talents, 
and the concurrent aid of numerous intelligent assistants in 
Greece and Asia, were intended to facilitate his researches in 
composing a system of zoological knowledge; but it has been 
observed, that the number of instances in which he was thus 
compelled to trust to the testimmy of others, led him to commit 
errors in description, which personal observation might have 
enabled him to avoid. 

The three first books of the History ofAnimaia (nt;i Zuit 
'iTvt^uti), a treatise consisdng of ten books, and the four books 
on the Parts QfAnivtals (n);i z«»> mi^wi), constitute the prin- 
cipal memorials of the Aristotelian Aitatomy. From these w< 
find, that Aristotle had already recognised the d\6t\v^'itio\e. c 
Ktumah into viviparous (C*"-"*), ovipatous I^^wotw*^, awi n^ 
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miparous (nomeTw*). Of the viviparous, he adduces as exam- 
jdes, man, the horse, the sea-cow (?<Mig), and those covered by 
hair; and among marine animals, the cetaceous, as the dol- 
phin and the cartilaginous iishes (riA«j;ii), and of these he af- 
terwards states that some are oviparous. 

In some interesting observations in the beginning of the se- 
cond book, on the common characters of animals, and on those 
proper to certain tribes and genera, he distinguishes accurately 
the five toes of the elephant ; the great strength, mobility, and 
flexibility of the trunk ; ihe peculiar power of stooping on the 
hind legs ; and the small quantity of shag on his hide. He dis- 
tinguishes also the Bactrian from the Arabian camel, by the two 
protuberances, and mentions the single-hoofed hogs of Illyria 
and Paeonia, a peculiarity which was afterwards observed by 
Ltnnieus in those of Sweden. The lower extremities of the 
human suhject, he observes, are distinguished by the disposi- 
tion of the muscles, which render the hips, thighs and legs 
much more fleshy in comparison than in quadrupeds ; and in 
man alone, he remarks, is the foot muscular. In speaking of 
the teeth, he observed, that horned animals are void of incisors 
in the upper jaw, a character connected with the manner of life 
and the kind of food. He corrected the erroneous statements 
of Polybus, Syennesis, and Diogenes, regarding the bloodves- 
sels, which they asserted to proceed from the head and brain, 
and of others who contended they issued from the liver, hut 
which he demonstrated arose from the heart. His description 
of this organ contains a singular mixture of truth and error. 
While he accurately distinguishes the site and position of the 
human heart from that of quadrupeds, as inclined obliquely to 
the left side of the chest, he represents it to contain three cham- 
bers (ij-ii f»" Tjeif BtiAiasl, a laree one on the right connected 
with the large vein (i fiux^n ip>.iSi), the vena cava, a small one on 
the left, and one of middle size in the middle, connected with the 
aorta; while he stales also, that these chambers are pervious to- 
wards the lung, by specifying canals (o'l cc^t m% ^a^ix^ '^^) 
proceeding from the heart to the lung, which accompany the 
ramifications of the windpipe (a^^m), he shews that he knew 
the pulmonary artery, and perhaps the pulmonary veins. It 
is further remarkable, that lhoug\\ \\e Te^caledly represents 
the heart as the origin of the bVooA\esi«i\ft, aa ^■*A o^Vii; 
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e source ot that fluid, and even speaks of the blood flowing J 
1 it to the veins, and to all parts of the body, he says no- I 
l^g of the circular motion of the blood. J 

The bloodvessels he represents to he two in number, place^ \ 
efore the vertebral column, the large on the right (f xi^s /tif*'^ | 
k vena cava, the small on the left, named aorta (aajTii), the I 
rst time, I may observe, that this epithet occurs, — both pro- 1 
ceding from the chambers of the heart. He distinguishes tha I 
lick, firm and tendinous texture of the aorta, which he repre- -j 
pnts to be a nervous or tendinous vein (nf^tiinf ph^t), from the | 
pin membranous tissue of the vein. In descnbing the dtstii- I 
lUtion of tlie latter, however, he confounds the vena cava and J 
lulmonary artery ; and, as might be expected, he confounds 1 
B ramifications of the former with those of the arterial tubes I 
a general ; and, in short, applies the term veins (fxi^i;) to the 1 
lislributing tubes proceeding from the heart. The course and I 
distribution of the aorta, wliich he regards as a small blood- I 
tube, he describes with some accuracy. Though he omits the I 
peliac, and remarks tliat no vessel proceeds directly from the ] 
fcorta to the liver or spleen, he had observed the mesenteric, the I 
snal, two tubes proceeding towards the bladder, evidently the ] 
lennatics, and the common Ihac arteries. I 

The brain he describes as an organ sparingly supplied with I 
, but of greater proportional size in man than in any 1 
Itber animal, and larger also in males than in females, a re- I 
park which is either a very fortunate conjecture, or the result I 
t much observation *. In opposition to the majority of ai^ J 
lent anatomists, he denied the brain to consist of marrowy I 
tecause, while the former is cold, the latter is hoi, as appeal;^ I 
Irom its adipose and unctuous characters. The spinal chorcl, 1 
lowever, he allows to be medullary. On the nerves his ideas I 
re indistinct and confused, ilaking them rise from the heart I 
1 the large chamber of which there are nerves (oufa) ien- 1 
l»w, he confounds them with the branches of the aorta, I 
rhich he denominates a tendinous vein (vtu;»3n$ fAi,3(). Bj J 
jterwards saying, tliat all the articulated bones are connected by I 
icrves, he makes them the same as ligaments, while the property | 

lift 'l-ymfiiXst »J.iiirTi» 'mf^aitt!, 'n ibtb layitif, iki tWT I 
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of divi^bility in the long direction identifies them vnth ten- 
dons; and the assertion, that no part destitute of nerves has 
sensation, makes them equivalent to the nervous chords of the 
modern anatomist. The opinion of Sprengel, that he was the 
first to recognise this remarkable property in these chords I 
would willingly adopt, were I not satisfied that he had not form- 
ed any definite idea on these functions. 

He distinguishes the air-holder or windpipe (afrn^w) as tlie 
tube for conveying air to the lungs, and the organ of voice, re- 
marks its position anterior to the oesophagus, and refutes the er- 
ror of those who assert that it receives drink, which causes cough 
and suffocation, and because lie observes there is no passage 
from the lung to the stomach, as there is by the cesophagus. 
To obviate this inconvenience, he remarks, nature has placed 
in its upper extremity a small lingual appendage (tut ytrni), 
the epiglottis, and not in all viviparous animals, but only in 
those which breathe by lungs. His account of the latter is 
more phyuolc^cal than anatomical ; and the treatise on Respi- 
ration, in which more is said, appears to be the factitious pro- 
duct of a later age. 

The limilrophic, or alimentary organs, are the parts with 
which Aristotle appears to be most familiar. The diaphragm 
or midrifl' he distinguishes by the names ^Ht^ifia. and iir-^nfta, as 
the great partition between the heart and lungs or noble or- 
gans, from the abdominal viscera (r» nrj^ayx."*) or ignoble. With 
the portion of the liver and spleen, and the whole alimentary 
canal, he shews intimate acquaintance. He recognizes the pe- 
culiarities of the stomach in different tribes of animals, and 
distinguishes by name the several parts of the quadruple sto- 
mach of the ruminating animals in the following order : wi^m, 
penuh, htgluvies, the paunch ; -wjufaA^, retkulum, the kings- 
hood ; (x'"f, omasum, the manyplies ; «« i>u<rr^», ahomaaum, 
the red. He distinguishes between the membranous stomachs 
of the carnivorous animals and birds, and the muscular ones of 
the granivorous. He remarks the numerous appendages or coca 
connected with the duodenum of fishes, and he even traces the 
relation between the teeth and the several forms of stomach ; and 
the length or brevity, the simplicity or complexity, and the direct 
or circuitous course of the iutesUoal tube, atid the bind of food 
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used by the animal. On the same principle he distinguishes the 
jejunum (» vvmii), or the empty portion of the small intestines, 

TO int^si AwTty ; the C(BCnm {nplini ft luu »y«*3is) ; the colon (t* 

kk^m) ■ and the sigmoid flexure (ff^i*nt«*Ti mi wAiyiitiMi). The 
modern epithet of rectwm, is the literal translation of his de- 
scription of the straight progress (<o*u) of that bowel to the 
anus (tj4«t<i?). The mesentery he describes as a membrane full 
of bloodvessels, continued from the attachment of the intestinal 
canal. 

Aristotle had dissected the elephant, and the general accu- 
racy of his description is verified by Camper. The intestine of 
this animal the Stagirite represents as consisting of united por- 
tions or cells (im^tt s-v^^naiit 'X"i *""" ip«i»irS«i TtrrBj«( KiiXiat ij;"'), 

so as to exhibit the aspect of the quadruple stomach ; but he takes 
care to remark, that in this cavity the food was deposited, and 
that there was no other receptacle. He also remarks the simi- 
larity of the intestinal canal of the elephant to that of*the hog, 
thus anticipating the arrangements of the best modem zoolo- 
gists, 

Fishes he had distinguished by the peculiarity of having 
gills ()a?*yj;"w), and scaly or rough bodies. Of the gills, he re- 
marks, some have covers, others are uncovered, to the latter of 
which ail the cartilaginous fishes («a«xii) belong. He remarks 
their serrated teeth (>H<{w»j*3«mf), disposed in manifold rows, 
(s-iAosTdxwt), and the hard thorny tongue ; and he further dis- 
tinguishes them into oviparous and viviparous. In these dis- 
tinctions, Aristotle has displayed more philosophical precision 
than even Linnceus. 

No subject perhaps has Aristotle studied more attentively in 
the different classes and orders of the animal world, than that of 
reproduction; and in general his observations are accurate, and he 
labours to refute the vulgar errors then current on this obscure 
topic. His researches on this subject, however, are rather phy- 
siological than anatomical ; and the mistakes into which he has 
fallen, may always be traced to imperfect knowledge of the 
functions. 

Aristotle was followed by Diocles of Carystus, and Praxa- 
goras of Cos, the last of the family of the Asclepiadre. To 
the latter belongs the merit of rectifying one of ihe great «n«sn 
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of the Stagirite, by distinguisliing the arteries from the vdai. 
By teaching lli.it the former were air-vesseU, however, he con- 
tributed to perpetuate an error, which has had more influence 
than any other, in retarding the progress of accurate anatomical 
knowledge. From this circumstance, it is not unlikely that the 
book on Kespiratiun, ascribed to Aristotle, is the production ei- 
ther of Praxagoras or of some of his disciples. It is further 
a singular circumstance, that Praxagoras is the first who regard- 
ed the brain as an efflorescence or expansion of the spinal chord, 
on opinion which might have been suSered to rest in undis- 
turbed tranquillity, had it not been made the basis of a very 
elaborate theory by MM- GaW and Spurzheim. 

Erasistratus, a pupil of Chrisippus and Aristotle, distii]> 
tinguished himself by dissecting, not only the bodies of the lower 
animals but that of the human race. He recognised the lac- 
teals in the mesentery of the kid ; he described the semilunar 
valves at the begiEining of the aorta, and the tricuspid or triglo- 
chin (T{^Xw;t>>ig) at the base of the right ventricle ; he deman- 
strated the brain, and compared that of man with those of the 
lower animals ; he shewed the nenes proceed from the brain ; 
and he distinguished them into two classes, those of seosatioii 
and those of motion. 

Herophilus, the pupil of Praxagoras, and contemporary of 
Erasistratus, lias been distinguished among the ancients as the 
great cultivator of the anatomy of the human body. Of these 
be probably dissected more than any of his predecessors or coO' 
temporaries. But the exaggerated statement of Tertullian has 
been absurdly repeated by almost every author, to prove that 
he dissected 600 corpses •. The classical reader is aware that 
the term 600 is invariably used by the Roman authors in a ge- 
neral hyperbolical sense to signify many, but by no means an 
exact number, and may as likely signify 16 as 600. With 
his dissection of the human body, however, we have at present 

* HerophiluB llle, mcdlcus autlanius, qui sexcentoB exoecult ut natuaju 
scrutaretur, qui hominem odit ut nosset, ncscio an omnia iatema ^ua liquido 
exjilonrit, ipsa morte mutanle i^iue viiersnt, et mnrte non simptid, sed ipsa 
ister artificia exsectianis eirante. TertiiUian de Anim^ c. 10. p. 757. Bal- 
neasoiMHiia, deplurisportuufljin quaGeBtelurduminuEquotiespIuit. JnTCB- 
Sat. rli. Ija. 
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little concern. As a cultivator of animal anatomy, he appears 
to have understood perfectly the conBguration of the brain ; he 
described the posterior end of the vault orjornij' as the principal 
seat of the sensations; he knew the cerebellic or fourth yen- J 
tricle ; and we learn from Galen, that he was the first who ap- I 
plied to the linea furrow, at its inferior region, the name of I 
calamus scriptorius, or writing pen. He described well the I 
choroid or vascular membrane, and he distinguished the fourth I 
or straight sinus which still bears lus name, (Anm) torcular I 
Heropkili. Though, in imitation of Aristotle, he denominates the I 
nerves 'hjsi {pori) or tubes, he maintains that all of them proceed I 
from the brain, and he distinguishes them into those of sensatioa I 
and those of motion. He first applied the name of 13 inch I 
bowel or duodenum (3ai3ow SaumJis) to that part of the alimentary 1 
canal (uciparis) which is next the stomach. He gives a good de- I 
scription of the liver, which Galen has thought deserving of pre- I 
eervation ; and an important discovery is the distinction which I 
he establishes between the mesenteric vessels which proceed to I 
the liver and vena porta;, and those which, going to the mesen- I 
teric glands, were manifestly the lacteals. Of these, however, he i 
appears to have formed less distinct notions than Erasistratus. 
To Galen also we are indebted for a description of the organs 
of the hare by Herophilus, By giving the pulmonary aitery 
the denomination of arterious vein, it may be inferred that he had 
distinguished the kind of blood which that vessel conveys ; but I 
though he studied attentively the beats of the arteries in the liv- 1 
ing body, he appears to have framed no distinct conception of 
the circular motion of the blood. The organs of generation he 
appears to have studied attentively in both sexes. He has an- 
ticipated the modems, in finding the epididymis to he a clustn J 
of vessels, and he had seen the vox deferens, at least in the dog, I 
and probably the vcsicul(B semintdes and prostate gland. He I 
appears also to have seen the ovaries in the female. I 
These two distinguished anatomists had given to the school I 
of Alexandria a degree of celebrity, which appears to have been I 
fatal to their successors. For neither among them, nor among I 
any of the subsequent philosophical authors, do we find any % 
.—.same entitled to mention in the history of animal anatomy. I 
^■Gicero, indeed, iu his treatise de Naiura Deorum, gives some I 
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anatomica] sketches froni the Tivueut of Plato, atui labours to 1 
slicw the proofs of design in the construction of the animal ma- | 
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chine. Little, however, can be expected from an author who 
evidently labours under the prejudice common to the Romans, 
of regarding dissection as a degrading and contamiDating occu- 
pation, and who informs his readers, that, from motives of deli* 
cacy, he omita the description of the alimentary canal. From 
this censure I am happy to except the elegant and philosophical 
Cetsus, who has left an accurate descripljon of the relative posi- 
tion of the windpipe and lungs, and the heart, the windpipe and 
cesophagus [atofiiackus), which leads to the stomach {ventriat- 
hts), the intestinal canal in general, the diaphragm, liver, spleen 
and kidneys. In osteology his information is minute, and in ge- 
neral accurate. 

The Romans, however, were never distinguished for the culti- 
vation of science ; and if their literature cannot justly be siud to 
be of indigenous growth, the few scientific treatises which they 
possessed, were either the production of some Grecian scholar, 
or copied from the works of some of the Greek authors. The 
Greek. language, which was not confined to Greece, but spoken 
over the whole of Asia Minor, was diffused after the conquests 
of Alexandria over Egypt and much of the south of Africa; 
and even by the successive extension of the Roman dominion, 
the general prevalence of the language, literature, and science 
of the Greeks was promoted. In this manner, many learned 
Greeks, and others speaking the Greek language, or what arede- 
nominated Hetlenizing foreigners, found their way to Rome, the 
great centre of enterprize, and the only place where their learn- 
ing was hkcly to be employed or appreciated. It is a cuHous 
feet, indeed, that most of those who were distinguished among 
the Romans for the cultivation of literature, and especially 
science, after the Augustan age, were either native Greeks or 
foreigners who wrote in the Greek language; and, among other 
sciences, medidne and anatomy had its full share of these votaries. 
With the single exception of Piiny, to whom, as a servile copyist 
of Aristode, I can scarcely assign a place in this sketch, all 
those whose names are recorded as naiuraliets, physicians, or 
anatomists, belong to the class now defined. Such were Are- 
tieus the Cappadocian, Agathinus, Soraaus of Ephesus, Mos- 
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chlon, Archigenes, Dioscorides, Marinus, RuSus of £phe8ua. 
Galea, and Oiibasius. 

Of these, AjetEeiis is commcmo rated for describing with some 
accuracy the vena cava, the round and broad ligaments of the 
womb, the pelvis of the kidney, and the proper muscle of the 
tongue; and for teaching the glandular nature of the liver, 
kidneys, and female breast. Soranus of Ephesus, who must be 
distinguished from the physician of the same name, made some 
accurate observations on the bladder, testicles, and womb. 
Bufiu:t recognised the ramifications of the olfactory nerves 
the ethmoid boue, and the lower termination of the middle cere- 
bral ventricle named the mfundibulum. He shewed that the emi. 
nences in]the liver of the lower animals observed by the Harus- 
picea, are indistinct in that of man, and he knew the bdlary duct. 
He describes the teate3 as pulpy bodies, two seminal glands, 
apparently the prostate, and two varicose bodies, apparently 
the seminal vesicles. The Fallopian or uterine tubes he de- 
scribes from the sheep ; and from his account of the allantoic or 
urinary membrane, and speaking of two umbilical veins, it ia 
manifest that he had dissected chiefly, if not entirely, the lower 
animals. He describes also the genital organs of the she-goat. 
RiiiTus farther distinguishes the nerves into those of sensation 
and those of motion. He knew the recurrent nerve. He made 
experiments on living animals, and his name is associated with 
that of compreswng, in the situation of the carotid arteries, the 
pneumogastric nerve, and thereby inducing insensibility and loss 
of voice. 

Of all the authors of ontiquity, however, none possesses so just a 
claim to the title of anatomist, asClaudins Galenus, the celebrated 
physician of Pergamus. For the particulars of his life and edu- 
cation, I refer to his biographers. It is sufficient to say, that 
he was born about the 131st year of the Christian era, and 
lived under the reigns of Trajan, Antonine, Commodus, and 
Aelius ; and that he was trained by his father Nicon, whose 
memory he embalms as an eminent mathematician, architect, and 
astronomer, to all the learning of the day, and initiated particu- 
larly in the mysteries of the Aristotelian philosophy. After de- 
voting his attention to various medical studies under different 
teachers, in different cities, for several years, and studying ana- 
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tomy particularly at Alexandria, under Heraclianus, till hia 
S8th year, he appears to have rcgardi?d himself as possessed of 
al! the knowledge then attainable through the niediuni of teach- 
ers. A seditious tumult at Fergamus where he had settled, 
made him form thu resolution of quitting that place and proceed- 
ing to Rome, where he remained five years, and after visiting his 
native place, and travelling some time, he finally fixed his resi- 
dence in the imperial city, as physician to tJie Emperor Com- 
modus. 

The anatomical writings aeciibed to Galen, which are nume- 
rous, are to he viewed, not merely as the result of personal re- 
search and information, but as the common depository of the 
anatomical knowledge of the day, and as combining all that he 
had learnt from the several teachers under whom he successively 
studied, with whatever personal study had enabled him to ac- 
quire. It is on this account nut always easy to distinguisli 
what Galen had himself ascertained by personal research, from 
that which was known by otlier anatomists. This, however, 
thoiigli of moment to the history of Galen as an anatomist, is 
of Httle consequence to the science itself; and, from the anato- 
mical remains of this author, a pretty just idea may be formed, 
both of the progress and of the actual state of the science at 
that time. 

Thoughvariousanatomicalwritings are ascribed to Galen, those 
Mtitled Anatomical AdministratUms, in nine books, must be re- 
garded as the best. His treatise on the Uses of the Paris, though 
much more frequently mentioned, and apparently better known, 
is more physiological ; and the anatomical descriptions are much 
corrupted by speculations on final causes, and ultimate purposes. 
Though his osteology is derived from the human skeletons, 
which he informs us were preserved at Alexandria, it is evident 
that in general his descriptions of the soil parts were derived 
from the bodies of the lower animals ; and of their structure 
his knowledge was extensive and accurate. 

The osteolt^y of Galen is the most perfect of the depart- 
ments of the anatomy of the ancients. He names and distin- 
guishes the bones and sutures of the cranium nearly in the same 
manner as at present. Thus he notices the quadrilateral ^ape 
of the parietal bones ; he dvaungviiB\\c& \\\<; w^uamous, the sty- 
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luid, and the mastoid portions, and the lithoid or petrous por- 
tions of the temporal bones ; and he remarks the peculiar situa- 
tion and shape of the wedge-hke or sphenoid bone. Of the eth- 
moid, which he omits at first, he afterwards speaks more at 
large in another treatise. The malar he notices under the name 
of zygomatic bone ; and he describes at length the upper maxil* 
lary and nasal bones, and the connection of the former with the 
sphenoid. He gives the first clear account of the number and 
situation of the vertebra;, which he divides into cervicai^ doT^ , 
sal, and lumbar, and dislinguishes from the sacrum and coceysr. 
Under the head Bones of the Thorax, he enumerates the ster- 
num, the ribs («i x-Titvjs'), and the dorsal vertebrae, the connec- 
tion of which with the former he designates as a variety of di~ 
arthrosis. The description of the bones of the extremities and 
their articulations concludes the treatise. 

Though in myology Galen appears to less advantage than ia 
osteology, he nevertheless had carried this port of anatomical 
knowledge to greater perfection than any of his predecessors. 
He describes a frontal muscle, the six muscles of the eye, and a 
seventh proper to animals ; a muscle to each ala liosi, four 
muscles of the lips, the thiu cutaneous mustle of the neck, which 
he first termed jjlatyama myoides, or muscular expansion, two 
muscles of the eyelids, and four pairs of muscles of the lower 
jaw, the temporal to raise, the masseter to draw to one side, and 
two depressors, corresponding to the digastric and internal pte- 
rygoid muscles. After speaking of the muscles which move 
the head and the scapula, he adverts to those by which the 
windpipe is opened and shut, and the intrinsic or proper muscles 
of the larynx and hyoid bone. Then follow those of the tongue, 
pharynx, and neck, those of the upper extremities, the trunk, 
and the lower extremities successively; and in the course of this 
description he swerves so little from the actual facts, that most 
of the names by which he distinguishes the principal muscles ' 
have been retained by the best modern anatomists. It is chiefly 
in the minute account of these organs, and especially in refe- 
rence to the minuter muscles, that he appears inferior to the 

HrThe angiological knowledge of Galen, though vitiated by the 



160 Dr Craigie'fl Observations on t/ie 

erroneous physiology of the times, and ignorance of the separate 
uses of the arteries and veins, exhibits, nevertheless, some accu- 
rate facta which shew the dihgonce of the aiithor in dissection. 
Though, ia opposition lo the opinions of Praxagoraa and Era- 
sistratus, he proved that the arteries in the living animal con- 
tain not air, but blood, it does not appear to have occurred to 
him to determine in what direction the blood flows, or whether 
it was movable or stationary *. Hepresenting the left ventricle 
of the heart as the common origin of all the arteries, though he 
is misled by the pulmonary artery, he nevertheless traces the 



distribution of the branches of the aorta with some 



accuracy, 



The vena azygos, also, and the jugular veins, have contributed 
to add to the confusion of his description, and to render his an- 
giology the most imperfect of his works. 

In neurology, we find him lo be the author of the dogma, 
that the brain is the origin of the nerves of sensation, and the 
spinal chord of those of motion ; and he distinguishes the for- 
mer from the latter by their greater softness or less consistence. 
Though he admits only seven cerebral pairs, he has the merit 
of distinguishing and tradng the distribution of the greater part 
of both classes of nerves with great accuracy. 

His description of the brain, though derived. from dissection 
of the lower animals, is accurate ; and his distinctions of the 
several parts of the organ have been retained by modern ana- 
tomists. His mode of demonstrating this organ, which indeed 
is clearly described, consists of five different steps. In the 
first, the bisecting membrane, i. e. the falx (fi'iyS Bi^jwifMBan), 
and the connecting bloodvessels are removed ; and the dis- 
sector, commencing at the anterior extremity of the great fis- 
sure, separates the hemispheres gently as far as the toi-cttiar, 
and exposes a smooth surface (nr x''(" tuAhSd xmc «»»»), the 
mesolobe of the modems, or the middle band. In the second, 
he exposes, by successive sections, the ventricles, the choroid 
plexus, and the middle partition. The third exhibits the 
conoid body {c-nfiit EwrcuJi;) or conarium, or pineal gland of the 
modern anatomists, concealed by a membrane with numeious 
veins, meaning that part of the plexus which is now known by 
the name of velum interpositum, and a complete view of the 
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veDtricles. The fourth unfolds the tliird ventricle (t« tt^M riun 
■cmAm), tlie communication between the two latter ones, the psal- 
ioid or arch-like body (™^ •^xyiimiH), Jbmia; and tlje passage 
from the third to the fourth ventricle. In the fifth, he gives aa 
accurate description of the relations of the third and fourth ven- 
tricle, of the situation of the two pairs of eminences, ftatett 
(v^ainv) and testes (iih/ua vel t(xff)i I'le scolecoid or worm-liks 
process, anterior and posterior, the tendons or processes, and, 
lastly, the linear furrow, called by Herophilus calamus scripto- 
riJiS*. He appears not to have known the inferior recesses. 
Morgagni however concludes, from a passage of the TtJi book 
mfi Aiyfutrm, that he did ; but after accurately examining this 
and others of his anatomical writings, I cannot see any good 
reason for admitting the inference. 

In the account of the thoracic organs, equal accuracy may 
be recognised. He distinguishes the ^&Mra by the name of in- 
closing membrane {ifim uxt^M^t, memhrana succingena), and 
remarks its similitude in structure to that of the peritoneum, and 
the covering which it affords to all the organs -f-. The pericar- 
dium, also, he describes as a membranous sac with a circular 
basis corresponding to the base of the heart, and a conical 
apex ; and after an account of the tunics of the arteries and 
veins, he speaks shortly of the lung, and more at length of the 
heart, which, however, he takes some pains to prove not to be 
muscular, because it is harder, its fibres are differently arranged, 
and its action is incessant, whereas that of muscle alternates 
with the state of rest. In the particular description of the parts 
of the organ he ascribes to the auricles a more cuticular structure 
than to the other parts ; he gives a good account of the valves 
and of the vessels ; and notices especially the bony ring formed 
in the heart of the horse, elephant, and other large animals. 

The description of the abdominal organs, and of the kidneys 
and urinary apparatus, is still more minute, and in general very 
accurate. Our limits, however, do not pernait us to give any 
abstract of them ; and it is sufHcient in general to say, that Ga- 
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len gives correct views of the structure and diatribut'uHi of the 
peritoneum and tmientutu, and dieUngiiisbea accurately tbe se- 
ven! diviabns.of tUe alimeatary canal, and the intf^rnal struc- 
ture of ila component tissues. In the liver, which be allows to 
receive an cnrdope from the peritoneum, lie admite. in imitatioa 
of, Brastatiatiis, a proper Eubstance or parendi^ma, interposed 
betweeo the vessels, awl capaUe-ofrentoval by siutalilc diseeetian. 

His ckicripticH) of the organs of generation ia rather brief, 
and isf like most of bis anatomical sketches, too much blended 
ihtb phyaological dogmas. 

This short sketch may communicate Bome idea of the coiuli- 
tioa of anatomical knowledge in the days of Galen, wlio indued 
is justly entitled to the charactec of rectiiying and digesting, if 
not of creating, the science of anatomy among the ancients. 
Though evidently confined, )>erhaps entirely, by the circuia- 
Btancea of the time?, to the dissection of brute animals, so inde. 
fatigaUs and judicious was lie in the mode of acquiring know. 
lei^e^ tha£ niaay of his names and distinctions are still retained 
with advantage in the writings of the moderns. Galen was a 
practical anatomist, and not only describes the organs of the 
animal body from actual dissecttoa, but giies ample inslvuctioos 
for the proper mode of ex|x>si(ion. His language is iii' general 
clear, his style as corroct as in most of the authors of the sams 
period, and his manner is animated. He appears to have been 
the fint anatomist who can be said, on authentic, grounds, tn 
have attempted to discover the uses of organs by vivisection and 
experiments on living animals. In tJiis manner, lie deterinined 
the position, and demonstrated the action, of the heart; and he 
nwDtione two instances in which, in consequence of disease or in* 
jiwy, he liad an opportunity of obseCTing the motions of this or. 
gan in the human Iwdy. In short, without eulo^zing an ancient 
author at the expense of critical justice, or commending big ana- 
tomical descriptions as superior to those of the modems, >t muel 
be admitted tliat the anatomical writings of the physiman of 
Pergamus form, a remarkable era in the history o^ the suenefl; 
and that, by diligence in dissection, and accuracy in dea:riptioD, 
he gave it a degree of stability and precision whicli it hai. n* 
tained through the lapse of many centuries. 
(To be cont'nmed.) 
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I t/te occurrence of Ckalk-fiinU in Banffshire. By Jamh I 
Cbkistie, Esq. Secretary to the Banff Institution, Coukf 
municated by the Author •- 



lUE time ago I took the liberty of submitting for your iDr 
^Kctiou specimens of a quantity of flints found scattered and 
mixed with the water-ivorn stones and sliingle along the shore 
of Boyndie Bay -f, to the westward of Banlf, and to state, that 
flints of a similar description are occasionally found to the east- 
ward as far as Peterhead. I had not seen any organic remains 
in the flints of this part of Scotland, to enable me to forni an opi- 
nioH as to their being of the chalk-formal ion |. Since that time, I 
have met with abundance of tlints on the hill or rising ground be- 
tween Tariff and Dclgaty Castle, The surface of the ground 
there is irregular, rising occasionally into hillocks, and sinking in- 
to hollows, filled with bogs and swamps. These hillocks are com- 
posed of a conglomerate or pebbly mass, having a base or 
ground of white or grey colour, and apparently composed of da- 
cayed felspar, and very minute scales of mica or tide, or both, in 
which are imbedded rounded pebbles of greyish-white translu- 
cent quartz-rock. The quartz- pebbles are from the size of a 
pea to that of a hen's egg. This conglomerated mass is here and 
there alternated with or traversed by a white quartzy sand, witfi 
scales of mica. The whole conglomerated mass is mixed up- 
with JUntHi of various sizes and forms. The flints are yellow, 

At p. 381, of last volume of thia Jouniul, we noticed Mr Christiel* 

ivery of flints on the shore neir Banff. — Edit. 

■f- Tlie fliola sent me from Boyndie Bay, are of tbe same descriptlOlf 
with those found near Delgaty. They contain traces of zoophytic DT);ai]ti 
remains — Edit, 

X Some years ago, while examining Che geognosy of the vicinity of Pe^ i 
terhead, out attention vta directed to the chalk-tlintv found in that neiglH \ 
bourbood, by previous information. We traced tbem extending over aeveral | 
miles of country, and frequently imbedded in a reddish clay, testing on tW | 
granite of the district. These ilinta contain aponga*, alcyonia, echini, anfl 
other fossils of the chalk-flint, thus proving them to belong to the chalk for- 
mation, which itself will probably be found in some of the hollows in thla 
pari of Scotland, — Edit. 
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brown, and grey, more or less translucent, oflen enveloped in 
white siliceous opaque crust, and containing organic remains 
principally of sponges or alcyonia. In some flints the centre is 
hollow, and the walls of the cavity lined with calcedony. One 
of the hillocks has been opened to the depth of about iiflecn or 
eighteen feel. The quartz -pebbles become more translucent 
the deeper the pit is openetl ; and the flints, which, at the sur- 
face of the ground, are peneralty of a brown colour, exhibit 
other tints in the interior of the bed. The hollows between the 
hillocks are destitute of pebbles and gravel, and have a clayey 
bottom. The direction of the hollows appears in general to run 
east and west. These hollows may perhaps have been scooped 
out, and the beds containing flints and pebbles of quartz carried 
off by some of those mighty inundations which have more than 
once swept over the face of nature. 

As to the extent of the deposite, I can say but little: tn one 
direction, I have traced it for nearly a mile, occasionally inter- 
rupted by the hollows. The point where the specimens were 
taken up, is about half a mile distant from another patch, 
through which the ditch I formerly mentioned has been cast. 
At that point, also, the flints and quartz-pebbles, ami other de- 
posites, are the same as those already mentioned. The spot 
where these deposites arc found is in the interior of the country, 
about ten ni'iles from the sea, and is the highest ground in the 
neighbourhood. 1 have not been able to ascertain the depth 
of the bed, as the pit filled with water on digging down, and 
the water became thick with the clayey or chalky matter. The 
workmen, however, told me, that farther down the hill they 
had met with a bed of white clay, and they believed the depo- 
sits of pebbles, flints, &c. rested on it. 

I have never seen the chalk formation, but, as I understand 
it, this deposite has many features of its upper strata. Tlie 
flints are abundant throughout the whole, and I found them on 
the surface at a mile distant from the hillock where the speci- 
mens were taken from •. 

" "Wc trust Mr Christie, and other memliers of the Bmff Institution, 
will continue their researches in regard to these flints, for possibly the cl 
fonnntion itself may be Toumt in sitn in thi? part, of Scotland Edit. 
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Atrial Shadowa seen from (he Camigorm Mountains, By 
John Macfhebson Grant, Esq. jun, of Baltiudalloch. 
In a Letter to the Editor. 

Afl you expressed a wish lo have Bome account, in writing, d 
the atmospheric appearance setn by Sir Thomas Dick Lauder 
and myself, in our late ramble among the Caimgorms, I have 
transcribed the following passage from my note-book, and at- 
tempted to give, by the accompanying diagram, some idea of | 
the beautiful phenomenon which we witnessed*. 

" On the 10th October 1830. at 8 p. m. we reached the sum- 
mit of Ben-mac-dlmie. A thick mist enveloped the mountain, 
like a curtain, concealing from view the whole of the surround- 

I ing range of the Cairngorms, with the exception of the giant 
hill on which we stood, and the scarce less elevated tops of 

I Cairentoul and Brairiach. The upper bounding line of the mist 
was so perfectly horizontal, and the apparent undulations on 
its surface resembled so closely the waves of the sea, that it 
was extremely difficult to divest one's-self of the idea that we 
Btood on some desert rock in a vast ocean, with two others o(" 
similar character in wght. The day was fine ; and the sun, 
though fast decHning to the west, shone so bright and power- 
fully on the huge masses of granite around u*, that we sat down 
for more than half an hour to rest from our fatigues, and lo 
prolong, as far as might be, the satisfaction of being on the 
highest ground in Britain. 

" On descending from ihe top, at ahout half past three f. m., 
an interesting optical appearance presented itself to our view. 
We had turned towards the east, and the sun shone on our 
backs, wlien wc saw a very bright rainbow described on the 
mist before us. The bow, of beautifully distinct prismatic 
colours, formed about two-thirda of a circle, the extremitieK of 
which appeared to rest on the lower portion of the mountain, 
lu the centre of this incomplete circle, there was described a 
luminous disc, surrounded by the prismatic colours displayed in 
concentric rings. On the disc itself, each of the pai-iy (three in 

Fiber), as they stood at about fifty yards apart, saw his own 
re most distinctly delineated, although those of the other two 
• The diagmm will be given in next Numbn ot 3Qa^n^,Wn•%^x:t9\ 
t-eil too late fm- the pi'eseat. 
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were invisible lo him. The representation appeared of llie 
natural size, and the outline of the whole person of the spectator 
was most correctly poiirtrayed. To prove that the shadow seen 
by each individual was that of himself, we resorted to various 
gestures, such as waving our hats, flapping our plaids, &c. all 
wlitdi motions were exactly followed by the iury 6gure. We 
then collected together, and stood as close to one another as 
possible, when each could see three shadows on the disc; his 
own, as distinctly as before, while those of Ins two companions 
were but faintly discermble. 

" J^s the aulumpal day >vas fast declining, and we had a long 
walk before us to fir^emar, we were forced to hurry down the 
nagged sidjes of Letch Elidian ; and, being consequently soon 
enveloped in ttie mist, we lest agbt gf the atmospheric pheno- 
mejton, but not until it bad been distinctly viable to us for 
about a quarter of an hour." 

|Ldimb«KOH, 4A Dec. 1830. 



Description of several New or Rare Plants which Jtave 
^flowered in tfte neighbourhood of Edinburgh, and chiefly 
t!ie Royal Botanic Garden. By Dr Graham, Frrfnimiir 
of Botany in the University of Edinburgh. 



Wth Dec. 18 

Banks! a speciosn. 

B. fpedma; foliis linearibus, pinna Li fiJis, lobis triBnguilari-semiontis 
mucronotis, subtus niveia, obsolete nervosia; calycis bminU lanalJs; 
■tylo pubescente ; fblliculis tomentosls — Broum.' 
Sujk^ apeciiwo, Br. Tcua. Linn. 6ac 10. 210. 
Sescriftiov — Tnuii erect, branched ; brancbea EpreadiDjc, towanila tfa^ 
exlremities ilenaely covered witli anowy tomentum. Leave/ (11 fool 
loHKi 11 inches broad) scattered, linear, attenuated at the base, and vurj 
fllightly at the apex, truncated, jiiniiatifld, nerved aat\ reticulated, co- 
vered OIL both Bides, wlien .vounR, with ebort denae wliite tainentum, 
which is beautifully snowy licloiv, when old naked bright sreen and 
shining a1>avei segDiente alternate, triangular, ovate along their imjier 
edge, niucronate, the mucro tirojectinjf forwarda, Spiki (4^ inches long, 
91 brua<l to tile extremities of the styles) tenninaL FbucBrt in pairs <]ong 
the ruchia, forming duuble lines, which are much crowded together, ex- 
pAndini; liom brlow upwards, every where yellow, except the stigma, 
which IS red. Calyx {li inch loac) 4-parted,, woolly on the outbade, the 
woDllineas increasing upwards. Anthers subseasile, in the oblong bollDW 
extremities of the calys, linear-lanceolate. Slgle longer than the calyx, 
curved upwards, pubescent, filiform, tumid near the extreoutr, Ijpped 
with the red subacute Homewhatf""'" ' "'■ 
Tbia very handsome species prudui 
bouse ot the Kdinburgh Botanic ( 
_^ Sng about five feet h' ' 
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Bolivaria. — Diandria, Monogynia. Jasminea. — Calyx ^10. 
|>artitus, persistens. Corulla infenor, iafuudittulifwniis, 5- 
^da, fitamraifera. Capsula gemina, cireitmcissa. 
'B.lrijida; fbliis linearibus, IrisectivpiDiinliflcliB, integrisve, — SchteoUeniial. 
'Bdllvaru Irifida, Schlechl. In Lmuisa, 1S2G, p. 309. 
:aoutTtaif. — Stem creel, 'sleoder, wooil;, with iaof^ UK,8leniler,ltra);. 
. gliag. green, sub|^bruu:i, furrowed branchea, irtiich ure (ippMilc belnw, 
but dicbutoDiDUB nt the vitremitlcs. Leaves lasceolsto-Iiiiear, f^Ulwius, 
mucrenalp, sntire or trlQd at the apex, opposite!, Ksaiie, semumplexioul 
BoJ aubdtcurrent, deep green, ami, ua well as the brancheB, sprinkled 
^mg- 'With minute, white, sUt^btly elevated »cales. Fimen eulitarr, termiiisl, 
^C^«r aotiis-ty io ibe temunsl cleft of the brascbes. Cajpr 6-7-parted, jier- 
^Hl'^stinfc, green, Bef^menta ecect, subulate, filiated at the baae* Corolla 
^^^<fi llu«s bug, aiiure lineN si-fusb wheu t'ully npanded) 5e1W, ilinnel- 
|^l< , abafMiit ihiniog and rather paler aa the nulstdc, tube cylindrical, icarcely 
•o long af liie cslyi, limb 5_7 -parted, laager than the tulte, sugntaitB eU 
lipUcal, imbricated, retictllato-nerved, naked, but not shining on the in- 
ner 8u riiiec, throat and inside uf the lobe h»iry. Slamem 8, ddhering to 
the inndeof the tube, tree above the throat, and projecting in Lbe centre 
«1* the fluwer, shortii'i than tlie corolla ; filaments yMlinv. glabrous i an- 
thers ydlow, incumbent, ubtoiig, attenuated at both estremitiei, slight- 
ly notdieU at bnth, eiipedally the Ivwer, attached to the fiUmenia to- 
wanls Due end, lobes bursting along the edges, rather di^itont from each 
otber, the intervening :^ace being green ( pollen globular, yellon'. /'u(i{ 
■ingle i style as lung a» tbe sCameiis, uompressed laterally, iligbtly cla- 
vate, nearly colnuiiess, glabrous i xt^ina green, capitute, Isrge, grooved 
in the Ibrm of a cross on its upper surface ; geriaen superior, amontb, 
oboYste, channelled on both slues. Capttde didymous, large, membra- 

taous, thin anil dry, tmoolh and shining, lobes ahorat«, i:ireuini;ised. unl- 
loi^ular, each 4-Bided. Seedt erect, S-gonous, rounded on tiie bade, flat by 
mutual impreBsioa on the tvo iide«, covered with a thick cellular arillus, 
Ducleus while, tumpressed, obovate, exalbuminous, covered with a thick 
ci^tirlesB teslk, radicle inferior, projecting, strai^t, bUrnt. 
ait Crucksbanka obligingly communicated seeds of this plant several years 
ago trom the neigh bourbooit of Mendoza. It flowered for tbe first time 
in the greenhouse in July lost, and has coutinued to flower alraost con. 
stantly ever i>ince. 
JThe genus waa named l^ Schlcditendal, with tte fntlpwing observation : 
^^ " CAnus in bonorein Liberatoria, qui scientiia omnibus, Bcienti«iiie nos. 
^^b^tne amabUi Americ^m uperuit, diximus." He describes two ^leciea, 
^^^Botiearia itUegnfiilia and B. tr^iJa. Dr Gillies has amacg his spedmena 
^E^ what he coniiders a third. The flowers are much iarser than either 
^^ in B. ntegrifi&a or our pbint ; but it seems to me doubttui whether it is 
really speciflodly distinct from this liiat. Dr Gillies has distributed 
speciinena under t^e name of B. decemfidu. From what I have observed 
io a. Ir^da, and in Dr (iillies'a specimens of B. deeernfida, I suspect tlie 
divinons of the calyx and corolla vary consiiierably. I fear we are eU 
Apt to erect varieties into new species, in genera in which ire have not 
lung had many species in cultivation, and mth the tendencien of which, 
therefore, we are but imperfectly acquainted. Calceolaria iieofor has ei. 
Lheran erect iiearly simple stem, with narrow painted leaves, oca procum- 
beat greatly branched stem with broad blunt leaves, according to the po- 
verty or richness of the soil in which it is made to grow. These two 
Ibrma are exhibited in the Botanical Magazine and Itotanlcol Keglster 
of this month, and ma^ be seen in twenty examples at the Botanic Gar- 
de:n; but my acute fnend Professor Liudley, not adverting to this cir- 
cumstance, nor tn the fact that tbe specimens of RuiK and Favon greu 
In dry stony ground, in the very spot from whence the plants now ii 
cultivation were obtained, has unfortunately described tbe butter fora 
ata Btw tpuiet, under Uie nune of C. ^^^ 
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Browailia grand ifloi 

S. grandifioTa i caule diSiuo, ramoio ; fbliis ovatis, acatis; peduTiculii 

axiUaribus unlflaris, vel in mcemis tenninalibua dispusiUaj lamulit 

calj'cibuaque nduItU );liLbris> 
DeicbiptioSi — Annual. Stem herbaceous, diffuseJ, brsncbed, snioatli, 
green, purplish below; branchea aprcacling. smooth and shining, scat- 
tered. Leaves ovate, acuminate, attenuated into a petiole, smooth and 
shining, the middle rib vaA converging veins prominent below, and chai- 
netled above. Pedutidet straight, single-flowered, axillary, and lopger 
than the dimlniahed Il:^aval near the termination of the brancheg, ni 
collected into lax terminal racemes, when joung glandulfiBO-pubescent. 
Call/* 5-clett, smooth, or, when young, glandiiloso-nlloua, manj-nerred, 
nerves branching ; segments unequid, spreading, linear, channelled. 
CorMi fajpocraterilbrm ; tube longer than the catyx, slightly inflated 
towards the top, and compressed vertically. slandulosO'VUlous, ffreen- 
ish-yellow, marked, as well as the calrx, with dark streak! ; limb pli- 
cate in the bud, when expanded flat^ white, or very pale lilac, wiln a 
yellow throat, yellow on the outside, bilabiate, the upjier Up linear and 
emai^nate, the lower much larger, semicircular, formed of four united 

' " mato-cuneate lobes, each smaller than the upper lip. " '' 



one perfect and one abortive iobe, divaricated, compressed, and open- 
ing along their upper edge: filaments of the all orCer stamens flexnose 
at the top, filiform and smuotb, tbeir anthers bilnbular, both the lobes 
perfect, divaricated and compressed, bursting along their upper edges ; 
pollen and anthersof all the stamens yellow. Germen ovate, and slif^tiy 
compressed, pubescent, bilocular, bivalvular, the dissepiment proceeding 
from the centre of the valves across tbe shorter diameter of the gennen: 
seminal receptacle large, central, covered with numerous ovuIn. Slj/lt 
fililbrm, glabrous, longer than the shorter, shorter than the longer sta- 
mens, tortuose ot the top. Stigma quadrancular, peltate, green, oli- 
Bcurely 4-Iobed, having two depressions or cells in the upper mat^fin, 
where the anthers of the longer stamena are lodeed, and two obscure dif- 
preaaionson the lower ride, where the anthersof the shorter stamens ap- 
pear to be |)laced- 
I am indebted to Dr Hooter for the description of the style and stigma. 
and for some observations regarding the anthers, for the style was lost 
in the only Hower which I reserved for dissection, when the specimen 
was sent to him to be figured in the Botanical Magazine. The antheis 
on the longer and rfiorter stamens appeared to him to be aliliei, renlform, 
and 1-celled ; but I am quite certain that the above description of wbat 
' - ■ -.e : the appearance probably varies from abortion, and in 






plant from the Botanic Garden, Glasgow, in October 
last, having been raised there from seeds collected by Mr Cnickdlanks 
near Yazo, in the valley of Canta in Peru. It is now (December) flower- 
ing very fireely in the greenhouse, and probably will be found to beai' 
cultivation as a very ornamental annual in the ojiew border. 

CoQobea alata. 

C.olaUx; caule erects, alato i foliis lanceolatis. ampleiicaulibus, aerru- 
latis, breve pubcscentibuB, pedunculo axiltari solitario subcj-mosu 
multo longioribuB. 
DEBCBrFTioM — Root Creeping. Stfm (2^ feet high) erect, glabrous, shining, 
4-Blded, 4-winged, winss undulate, and sparingly ciliated. BmiwAci de- 
cussating, spreading wide, similar lo the stem. Leaset (10 inches long, 
2 broad) opposite, spreading borizontallj, acutely semilBte, lanceolate, 
Btlenuatedand entire towards l.\>e ■feaae.a^. \Vcvc cfute^aS^ — ■" -• — 
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wiUi very short pubescence, bright green above, somewliat glaucous bi 
lotr, middle rib very strong, and witb the veins proniuienl below. Pt- 
dundei asUkry, opposite, 4-aided, cloael; applied to the upper sur&ce 
of the leaves, and (IncludinK the pedicelx) about a fifth of their length, 
pubesceot, bracteate, trifid, the laternl braoches aguin dividing in 
the same way : pedicels like the peduncle, but less distinctly angled. 
Bractea lanceolate, entire, acuminate. Calyx green, oblique, 5.rlMjed, 
S-toothed, pubeecent on the outnlde, persisting. Cornlla (0 lines long, 
4| across) yellow, bilabiate i tube elongated, conipresaed laterally in its 
lower, vertically in its upper half, iiearly thrice the length of the calyx ; 
upper lip bifid, revolute, tower lip Bprea'ding forwards, plicate, trifid, re- 
Voiute at the apices, all the lobes rounded ; two very promineDt ridges, 
very hairy, and somewhat orange-coloured, extend hacLwards into the 
corolla IVom the central lobe of the lower lip. Slaraens diilynamous, in- 
cluded; filaments gUbrous, ycUoir, adherlnc to the corolla for about 
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half their length, connivent ; anthers bilobular. lobes divergent ; pollen 
white. JSsW as long as the stamens j stigma bifid, wiiite, lobes broad, 
revolute, upper surface pubescent ; style straight, white, filiform, gla- 
broua, marceacenti germen ovale, green, glabrous, 4-vBlved, bilocufar; 
* ovules vei^ numerous, attached to a lai^e central receptacle, a trans, 
e section of which presents a kidney- shaped surihce in each iocula- 

fhis plant was raised in the garden of P. Neill, Esq. at Canonmills, teoia 
Mexican seeds communicated by Mr D. Don as a species of Cetutea, 
an<t Dowered in the greenhouse in September. 

Et incaoa. 
In inmna; suflrilticosa, suburens ; caule sulierecto, ramoso, foKlsijue 

' marsia, petiolatia ovato-lanceolatis, inciao-setrBtis, incano, scabro; pe. 

dunculis simplicihus oppositifutiis. 
|)EecftiFTtO)r — SufiVuticose. Whole plant, particularly the stem, densely 

, covered with harsh barbed white liaira, and a few ftuiging hairs inter- 
speraeil. Stem round, much brancheil, branches scattered, spreading. 

, Cuticle papery, and peeling off in the dried specimen. JLeaeei scattered, 
petioled, spreadin;^ ovate, acute, hispid on both sides, veined, iJicise.Ber- 
rated, veins and midrib prominent below, channelU'd above. Ftavcrs 
opposite the leaves, solitary, peduncleil. Pednndes spreading, about half 
the length of the leaves, round. Calyx green, spread wide, segments 
ovato^acuminate, 3-ribbed, undulate, reflected in their sides, persisting. 
Ci/nlla nrhite, 10-parted, uniseriate, alternate, s^mente alike, the larger 
Moments spreading, cucullate, nerved and veined, longer than the ca- 
lyx; the smaller segments nearly glabrous, stightiy ciliated, concave 
within, nectariferoua, each having near its rounded apex three erect 

. dorsal filaments as long as itself. Slirmeta numerous, nearly as long as 
the lon^r segments of the corolla, and lodged within them till the pol- 
len is npe, when they becime erect, ftee, unconnected witli each other, 
mostly per^t, with simple, colourless, sliglitly fiattened, glabrous fila- 

, ments, and greenish-yellow, oblong bilocular anthers, erect, bursting 
along the tides ; 10 barren, B wilhm each of the shorter petals, spread- 
ing and fiattened at the base, there ciTiated, each having a reflected lip 
at the opex of the petal witliin which it is placed, and above this es- 
tended Into an erect filament, nearly as long as the fertile stamens. St^ 

'. erect, ainiple, shorter than the stamens, tapering, nearly smooth towards 
the top. Stigma capitate, small, lobed, smooth. Go-men top-shaped, j 
in&rior, green, unilocular, with 3-4 parietal receptacles, alternate with J 
the teeth.coveredalong their edge with numerous ovules. CojMufeopen- I 
In^ by S4 teeth aEove the level of the calyx, Seeii obova to -oblong, I 
mmute, brown, pitted, embryo straight. 

This plant was raiacit from seeds communicated in spring last Ironi VB2n, 
valley of Ginta, in Peru. Mr Crucltshanka only uhseiveA ovie -rfiaav, 
low Bad branching, with the branches much enUtig\E4. "Ptom wiaVe 
alao most kindlr prewnted me -with a weft dTVcCk sp66iiwfi,'it«» ifti«Jci, 
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rather tlinn from our fdant (we raUeii but one), which ia itill muil, it 
aiipeara lo flower very trcfly. Willi us it flowired in ifae f^eenbauK 
during October Mid November, aiul even aow (7tb December) there are 
buds wbiiJi maj' pvBsUily HC|iuid. 

Lopliospermuai ^ubesccns- 

\j. ertihesam ; fi»]iia Iriuigulari-cimlatiii, grome iniequalilerque spmlis 
(melitLS, tna^Huliter jneiso-danUti!), pubesceiKibua, ralveJH Bt^mailis 
oblonpB immuittlfltts,' tilatBCBtis HBi|ilie>b(i« — Ji. Don. 

Lophoapennum emWacens, Z). Hon, SuieeCi Brit. Fl. Gard. N. S. foL 75. 
(on Helianthus ptlinlans). Note. 

Lnjiboiiiieriiiuni 9«aiii]piis, But. Mag. 3037-8 — Swaft Brit- I'L Gard. 

N. s. t. ea 

Descbjptioh — PWnt herbaceous, ai^andent cliiefly b; the petinlcK. SUm 
round, browniali-greec, in a very lukuriouC fute pusbinft roou fruxa 
near the buie, culicle aniooCh, or somewbat ravcki^. Bran^ei round, op- 
posite, villous, purine at tbe bMe, young shouta Kreen. Ltaoet (64 iuch«i 
froin the baae to toe ftpex, rather more acnwa) numeroua, oppoBite, pe- 
tioled, ikll<Hdea.icurdate, scute, Inaixe-toutlieJ, vilJoua on buth sMea, 
briebt ^reen above, paler brlow. 3-iieri'cd, the lateral nerves bjsncbeti, 
alightiy reticuLiled chiefly at the margina, teeth mucronate. Peliota 
purple, villous, as lonjf as the les£ Btouti round, scarcely chanoeUed 
above, twinticig. Ptduaciei MiWaiy, ooUUry, aingU-flowered, ebrac- 
teate, as long a» the (letiules, erect, atraight, green, villous. Flaren 
spreading horizDDlalty. Ci^gj foliaceaue, S.jisrted, persl-itiiig, segments 
(1 inch long, I inch broad) eubequal, the upper rather llue tbortest and 
broadest, ovate, acute, pronineiit at the cdgiea, veined, pubescent witbiii 
and without, anmetimes bccominK purple, entire or rarely auricled at 
the base. Corolla (nearly 3 inches long, 2 inches acroes) rose-cclouTed, pu- 
bescent every where on the outside, cunipinulate, slightly turbid below : 
tubf etongateil, ^ghtly curved downwards, dilated, nectariferous, and 
nearly cnfiurless at the' base, darkest on the upper side, within (rediled 
with rose-colour, and having yellow pubescence towards the insertion of 
the stnmenB ; limb Bpreading, 5-parted, segments rounded, subequal, the 
lowest the smallest, the two upper the lai^est; from the base of the 
lower segment upon each aide, a straight ridge, covered with erect yel- 
lowish hsirs, extends to the insertion of the two h'nger stamens. Sla. 
neat i, didynamous, as long as tbe tube, flrom the base of which they 
ariae; filaments compreased, and adhering for a little way to the ntrolU, 
and there closing the tube, coarsely puliescent where they become free, 
at this part purple on the back, beautifully sprinkled with rose-coloured 
spots or streaks, from which sprines glandular pubescence, especisllj on 
the sides of their upper halt^ straight, diverging sUshtly, cnnnivmt to- 
wards their extremities; anthers lai^, bilobular, glabrous, lobes paral- 
lel in tbe bud, adtrwarde divaricatiK^ bursting along their ddes ; polleu 
white, granules EnulL There is a minute, abortive, fifth stamen, be- 
tween the two shorter perfect ones at their orieln. Pittil as long as the 
stamens; stigma simple, bent nearly it a right angle with the style, 
colourless, puinted ; style straight, fUlform, smooth above, sparingly 
provided with glandular pubescence in its lower half, base peraistine; 

Sermen seated upon a jjrominent white glabrous and shining receptacte, 
enaely covered with erect colourless gknduliir hairs, bilotular. Unripi 
caprale crown-shaped, green, colourless at the base, somewhat cotnpressed' 
and furrowed laterally, covered with ciandular pubescence, undulate, 
terminated wilh the persisting base of tue style, included within the ca- 
lyx, th-vlei numerous, imbricated, tubercled, stipltate, erect on two 
la:^ central receptacles, winged all round ; wing radiated, emarginate, 
somewhat ragged in its edge ; nucleus pendulous, pointed below, albu- 
men large, embryo straight, central. 
This beauEIfuI creeperwasT^sedby ?,^ei.\i,¥*n. vaWsoatdeu at Canon- 
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bqfinninjt, and '" tlis greenhouse of the Botanic Garden, Edinburgh, 
to the middle of fiepteiober. Plants were alei> exposed in the open bor- 
der, and ilnwer-liudH furmed freely tliere, but too late in the season to be 
expanded. If turned out earlier, it is poe-iible we Jnaj aee it funning a 
noble addition to our half hardy planti. 
]t was upon llr Uan'9 Hutbority that in the Botanical ]U«gaztne 1 gave to 
t]ii» plast tl)e MS. npet-'ific nuneof SeHseand Mocinne. The reaaona sub- 
sequently assigned b/hiiu (lucrit.) for considering it a new spei'ies seem 
perlecUv toodusave. 1 however find the pubeaeente always articulate. 

Micliauxia laivigata, 

t/l- IfAgata t caule elato, Dlaberrimo, nitidu; liillis duplicato-dentatis, 

hisjBUia, radicalibus ovalia longe petiolatia, caulinis aessi!tt)UB oblonjjis, 

inferioribus Iwse attenuatia. superioribus nordatis t flaribua decandris ; 

aligmil, calyce, corullaque 10-]iartitiB. 

Michauiia lievigata, Veni. Hort. Cela. p. 81. t. Rl — Penaoii, Synop. 1, 

41B—Spraigfl, Syst. Veget. 3. 213. 
Hicirauxia decandro, Fiicher, MS. 

Seschiptioit — Roof perenuiaL SUm (11 feet high) herbaceous, amooth, 
shinine, tapering, lubsimple, upright, slreight. Leana sprinkled on 
both sides with harsh erect hairs, duplicato .den tote, coorselv reined and 
reticulate; rool-leaaea ovate, dei-urrcnt along petioles longer than them- 
selves, and on the upper part of which there are a few small pinnte ; 
Hem-itavti sessile, the lower ones oblonj;, and somewhat attenuated at 

. tlie base, bi|{her u]) cordate, and more acute, and ecaduali^ passing into 

I mirdate, acute broeteic, with reflected aculei on the inur^ and on the 
apk of the middle rib. FUmtrt scattered aloo); nearly the whole length 
* ■' 'em, on short peduncles in the oxils of the bractete, exjiand in 
), and slowly, from below upwards. Pedunnlei solitary, bearing 
tfiree flowers, of wWch the terminal only expands nith us. Calyx (S 
ten s^ments, which are acute, itt first erect, afterwards spreading at 
rk;ht angles, reflected in the sides, and fringed with reflected aeulel, and 
of ten other segments, vrbicb extend backwards along the pedicel, flat 
and shorter, but in other res]«cts similar to the first ten, and atlematirg 
witii then- CiKTilla wbite, much longer than the calysc, lO-pnrted, seg- 
ments (I inch long, 1 line brood) linear, rerulute, reflected in thar edgef, 
Bjid ciliated with reflected aculei abng the midille rib. Slameui 10 : fi- 
laments connivent, subulate, winged, wings reflected villous j anthers 
Bi long as the filaments, linear, yellow, bursting along the sides ; pollen 
jvllow. Germen top-ehaped, inferior, ribbed, 10-locu1ar. Slj/le stout, 
stnught, longer than the stamen?, puliesceut. Sligma lO-pai ted, re volute. 
Ouidwverynunierous, attached to a large central receptacle. The whole 
plant yields, on the slltfbtest injury, a large quantity of milky Juice. 

Seeds of tlii» plant, which is a native of the north of Persia, were comm 
Bleated to the Botanic Garden, Edinbur^, by Dr Fischer In March 
ISZil. and the same specimen has beeu in fkiwer with us fijr about twi 
tnimths after the middle of August. Even yet (16th October), the flower 
have not expanded much above half-way up the stem, and I liare ni 
doubt it would have continued in blossom till the frost cut it down, but 
Sra an injury which it has received. I had hoped to have received Ven- 
I«nat'a work before this description was printed, but as t have not, the 
identity of our plant with liis may admit of some doubt ; but I cannot 
believe that they are different. 

Phalangjum longi folium. 

P. longifolium ; caule slmplicc, fiiiio-'o ; floribus laxe racen 

bus; pedimculis congestis, medio atticulatis, bracteam Hi 

quantibus ; petslis ocutla ; filamentia medio tumidis ; Ibliis linearibus, 
Mabris, denticulatis, caulem subceqiiantibus. 
UjacRipTion—Buol ftscicJed, drawn out inlo \m.a ?i\i'ces,4we'fiaia\wVQ 
_ oblong, wbite, villous tubers. Slem Vi\ feet Vi'i^') ai-miiXc^ towv*, -fi^.*- 
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I 

I 
I 



broua, leaiy. Root-itava uumeTous, louceotalo-Dnear, chuinelted, gli- 
broua, ciliBlo-denticuUte, tiac^ciil, about as loii|f as the stem. SAnsJMtia 
rimilar to the others, hut ftreilunlly smaller, and psssinf; into bnctee 
upwardB, scattered, and stem clasping, acuminate. Bractra dilated it 
Ine base, membranous at the edftis, acute; secDndary smaUer ones vlUi- 
in the larger. Flouurt in lung, lax, terminal racemes, Doddiug. Pe. 
dunda clustered, glabrous, jointed in the middle, dark green in tbril 
lower half, paler in the upper. Corolla (1) inch across, when fullv ci. 
panded) white, of six, wide spread, S-nen-ed, oblono-, scute, petaU, ol' 
which the three outer are narrowest. Slamem halt the length of Ibe 
corolla ; (ilameuts tunilcl above the middle, glnbrouB ; anthers oranre- 
jellow, as ton)T as tlie Hlnments^ emarginate at the apex, Dutched at the 
base, burBting along the sides; pollpn very abundant, orange-vello". 
PiiHl rather longer uiaa the atameos; stigma pubescent; style declined; 
gennen linear, trigonous, trivalvular, trilocular, dissepiments arimJB 
from the centre of the valves. Ovules attached to a central receptacle, 
and arranged in two rows in each cell. 
fiutbs of this species were brought from Lima last spring by Mr Cnick- 
shanks, under Ibo generic name of OmUhagalum, and flowered in the 
stove of the Botanic Garden, Edinburgh, In September. 



Ceiestial Phenomena Jiom Januanj 1. to April 1. 1831, calcu- 
lated Jiyr (he Meridian of Edinburgh, Mean Time. By 
Mr Geouge Innes, Astronomical Calculator, Aberdeen. 
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Proceedings of the Wermrtan Natural History Society. 

1830, Dec. n. — RoBEBT Jameson, Esq. P. in the chair. — 
The Bev. Dr Scot <rf Corstorpliine read a Jearned esiay on the 
" giants" mentioned in the Sacred Writings. The Secretary 
read a communication from James Wtlson-, Esq. giving an ac- 
count of the great Orang-outang of Sumatra, illiiBtrated by 
figures of the hand and foot, of the natural size. Professor 
Jameson then gave an account of Dr Gi-egory's analysis of the 
compact ferruginous marl of the old red sandstone of Salisbury 
Crags ; and also of tiie same gentleman's analysis of the lime- 
stone of the Red Burn near Seafield Tower in Fife, which is 
magnesian, but only where in contact with the trap. The Pro- 
fessor also communicated some details in regard to Captain 
Ross's expedition, and the splendid display of polar lights ob- 
served in the Shetland Islands in the month of November last^ 
A skeich of the magnificent fossil tree, at present seen in siht 
Craigleith Quarry, with a cross-section of a portion of lh» 
eshibiting very nearly the structure of a coniferous tree^ 
exhibited to the meeting. 

At this meeting, the following gentlemen were elected office- 
beara's of the Society for 1831 . 

HoBERT Jajieson, Esq. Preiidanl, . 

VlcE-PlitSlDBNTB. 

B. K. GreviUe, LL. D. John DuBgie, M. D. 

Davitl Fakcmar, Esq. Alejc. Bruntoii, D. D. 

Stcnliiry, Fat. Neill, Esq. Librarian, James Wilaon, Esij, 

Traaturer, A^ O. Ellis, Esq. Painlir, P. S/me, Esq. : 

CouKcii.. 
John Stark, Esq. Charles Anderson, M. D. 



p: 



sir Arthur KkhuUon, Bart. 
Juha GiU>«s M. U- 
Bev. DavJd Sent, M.D. 



W. C. Trevelyan 
Marie Watt, Esq. 



( nfi ) 
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^ SCIENTIFIC INTELLIGENi 

METEOHOLOCy. 

1, Heavy fall of Rain, andjrequmt ap/ 
Sorealis, in September 1830.— At the Calf of Man Low Light- 
house, on the morning of the 16th September, there was a re- 
markably heavy fall of rain, " In the course of little more 
than four liours (says Mr James Macintosh, the light-keeper), 
I found ninety parts in the gauge. At a quarter past eleven 
o'clock p. M, it began lightly, and it gradually increased till 
twelve, when it came down in torrents. This continued till 
near four o'clock in the morning, when the rain entirely ceased. 
Although it blew a gale that day, there was not a breath of 
wind during the fall of rain, but the wind rose immediately 
afterwards. The Edinburgh Chronicle takes notice of floods in 
several places in Scotland, of the same dale; so I presume we 
had the first of the heavy rain here, as tJie direction of the 
wind, both before and after the rain, was from the S. W. Du- 
ring the course of this September (adds Mr Macintosh), I have 
to record no fewer than nine appearances of the aurora borealis, 
the dates being ihe 7th, 10th, 12th, 13th, 17ib, ICih, 20th, 
aifit, and 2Sth." 

S. Water Spout in ike Lake of Neufc/iateL — On the 9tb 
June, at nine o'clock in the morning, the weather being moisi, 
and the thermometer at 64° Fahr. a water-spout was seen at 
Neufchatel, on the other side of the lake, about a league from 
the fort. From a fixed black cloud, about eighty feet above 
the surface, descended perpendicularly a dark-grey cylindrical 
column, touching the surface of the lake. Much agitation was 
seen at the foot and top of the column, a dull heavy sound was 
heard, and the waters of the lake were seen to mount rapidly 
along this sort of syphon to the cloud, which gradually became 
white as it received them. After seven or eight minutes had 
elapsed, a north-east wind pressed upon the column, so that it 
bent in the middle, still however rtustng water, until at last it 
separated. At the same moment, the cloud above, agitated and 
compressed by the wind, burst and let fall a deluge of rain. 
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This appearance was neither preceded nor followed by any ' 
lightning or explosion ; the column was vertical and motionless, 
no rotary motion being observed. — Bib. Univ. June 1830. 

3. Polar Lights in Shetland. — We are informed by our former 
pupil Mr Mouat Cameron, that the Polar lights had been un- 
commonly frequent and brilliant during the latter part of last 
summer and during the whole of autumn. On the 15th of No- 
vember they were must splendid, exhibiting an appearance 
which the oldest man in the country had never witnessed. " I 
can compare it," says Mr Cameron, " to nothing but the light 
thrown out from a foundry at work, supposing the horizon to 
represent the mouth of the furnace — and even this conveys but 
a feeble idea of its appearance." The Polar lights, we may add, 
have been very frequent and brilliant in this neighbourhood. 
This atmospheric luminous metei»r appears, for these some years 
past, to be running through one of its maximum periods. 

4. Nitrous Atmosphere of Tirlioot. — Tirhoot is one of the 
principal districts in India for the manufacture of saltpetre; 
the soil is every where abimdantly impregnated with this sub- 
Stance, and it floats in the atmosphere in such quantities, 
that, during the rains and cold weather, it is attracted from 
thence by the lime on the damp walls of houses, and fixes 
there in shape of long downy crystals of exceeding deli- 
cacy. From damp spots it may be brushed off every two 
or three days almost in basketsful. In consequence of all 
this, the ground, even in hot weather, is so damp, that 
it is extremely difficult either to get earth of sufficient te- 
nacity to make bricks (the country being quite destitute of 
stones), or, when made, to find a spot sufficiently solid to sus- 
tain the weight of a house. Even with the greatest care the 
ground at last yields, and the saltpetre corrodes the best of the 
bricks to such a degree, that the whole house giaduaily sinks 
several inches below its original level. Houses built of inferior 
materials, of course suffer much more ; one, of which the inner 
foundations were of unburnt bricks, absolutely fell down whilst 
I was at MuUye, and the family in it escaped almost by miracle. 
My own house, which was not much better, sank so much, 
and the walls were at bottom so evidently giving way, that I 

OCTOUEH DECEMBER 1830. M 
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was compelled, with extreme expense and inconveaieoce, to pdH 
down the whole inner walls, and build them afresh in a more 
secure manner. Ffom the same cause, a new magazine which 
government directed to be built, with an arched roof of brick- 
work, was, when complete, found so ve^y unsafe, that it was ne- 
cessary to demolish it entirely, and rebuild it on a new plan, 
with a roof of tiles. In such a soil, it will easily be concluded 
that swamps and lagoons prevail very much, of course, mostly 
during the rains, and till the sun gathers power in the hot 
weather ; and, in fact, what has been above so much insistMl on, 
as to the two contrary aspects of the country with respect to vege- 
tation, may, by a conversion of terms, be equally applied to the 
water on its surface. In the cold and dry weather it is compa- 
ratively scanty, in the rains it is superabundant ; and as the 
rivers in this district are frequently found to change their situa- 
tions, BO, thntugh a long course of time, it has resulted that 
hollow beds, being deserted by their streams, become transform- 
ed into what, during the rains, assume the appearance of exten- 
fiive lakes, but in dry weather degenerate into mere muddy 
swamps, overgrown with a profusion of rank aquatic vegetations, 
particularly the gigantic leaves of the lotus, and swarming with 
every tribe of loathsome cold-blooded animals. Some of these 
lakes, during the height of the rains, communicate with theii- 
original streams, and thus undergo a temporary purification; 
but others receive no fresh supply except from the clouds, and 
of course their condition is by much the worse. Some of the 
conversions of a river-bed into a lake, have occurred in the me- 
mory of the present inhabitants, or at least within one deacenl 
from their ancestors.' — Tytler, \m tiie Climate of' Mi 
Tram. Med._^ Pht/». Soc. of Calcutta, vol. iv. 



5. Heights of Table Lands. 



Thi.' table lantl of Iran in Persia, 
Table land in which Moscim is situated, 
The plain of Lombard j, 
Tsble land of Swahia, 

Auvergne, 

SchweitK, 

Bavaria, 
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These table lands are not [ongitudinal valleys between ranges of 
tnouTitsins. The bottora of a longitudinal valley, whicli is from 
1500 to 3000 toiscs above the sea, as is the case iii llie Andes, 
is caused by the elevation of a whole mountain chain. . True 
table lands, such as tliose of Spain and Bavaria, were probably 
formed by the upraising of a whole continental mass. Both 
epochas are geognostically conadered different. — Humfioldt. 

6. Lake Aral. — The surface of the lake Aral is 117 feet 
higher than that of the Caspian. — Iltimholdt. 

7. Fossil Shells in the Snotcy Mountains of T'AiJef.— At a 
meeting of the Asiatic Society of Calcutta, on 5th May last, e 
tracts from Mr Gerard's letters, relative to the fossil shells collect* 
ed by him in his late tour over the snowy mountains of the Thi- 
bet frontier, were read. The loftiest altitude at which he picked | 
up some of them, was on the crest of a pass, elevated 17,000 | 
feet ; and here also were fragments of rock, bearing the impres- 
sionB uf shells, which must have been detached from the conti- j 
guous peaks rising far above the elevated level. Generally, 
however, the rocks formed of these shells are at an altitude at I 
16,000 feet, and one cl'iff'ieas a mile in perpmdicvlfir height 
above the nearest level. Mr Gerard farther states, " Just before 
crossing the boundary of Ludak into Bussahir, I was exceeding- 
gratified by the discovery of a bed of fossil oysters, clinging to 

rock as if they had been alive." In whatever point of view 
are to consider the subject, it is sublime to think of millions 
of organic remains tying at such an extraordinary altitude, and 
of vast cliffs of rocks formed out of them, frowning over these 
illimitable and desolate wastes, where the ocean once rolled. — 
Asiatic Register. 

8. BoTte Caves discovered in New Holland. — Colonel Lindsay 
of the 39th Regiment, a very active and Intcliigent inquirer, 
informs us of the discovery of great quantities of fossil bones 
of animals, imbedded in marl and other substances, in caves 

New Holland. Some of these animals (quadrupeds), judg- 
from the size of tlie bones, must have been very large, — a 
umslance the more remarkable, because hitherto no large 
[uadrupeds have been found in Australia. 

9. Leon/iardon tlte Basaltic Formation. — Profesaor Leonhard 
of Heidelberg informs us, that he has now in the ^t«^ a 'wwV 
r u% 
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on Basallic or Trap rocks, which wiU appear in two volumes oc 
tavo, with numerous sections and msps. It will, from a printed 
prospectus sent to us, be the most complete work on this very 
interesting subject which has hitherto been presented to the 
public. It will appear during the course of 1831. 



10. On the Ei-istenre of Ammalcula in Snino. — The follow- 
ing account was sent by Dr J. E. Mure, in a letter to Dr 
Silliman. — When the winter had made considE^ahle progress, 
without much frost, there happened a heavy fall of snow. Ap- 
prehending that I might not have an opportunity of filling my 
house with ice, I threw in snow, perhaps enough to fill it. 
There was afterwards severely cold weather, and I filled the re- 
mainder with ice. About August, the waste and consumption 
of the ice brought us down to the snow, when it was discovered 
that a glass of water wliich was cooled with it, contained hun- 
dreds of animalcules. I then examined another glass of water 
out of the same pitclier, and, with the aid of a microscope; be- 
fore tlie snow was put into it, found it perfectly clear and pure; 
the snow was then thrown into it, and, on solution, the water 
again exhibited the same phenomenon, hundreds of animalcules, 
visible to the naked eye with acute attention, and, when viewed 
through the microscope, resembling most diminutive shrimps, 
and wholly unlike the eels discovered in the acetous acid, were 
seen in the full enjoyment of animated nature. I caused holes 
to be dug in several parts of the mass of snow in the ice-house, 
and to the centre of it, and, in the most unequivocal and repeated 
experiments, had similar results ; so that my family did not again 
venture to introduce the snow-ice into the water they drank, 
which had been a favourite method, but used it as an external 
refrigerant for ihe pitcher. These little animals m,ay class widi 
the amphibia which have cold blood, and arv' generally capable, 
in a low temperature, of a torpid state of existence. Hence 
their icy immersion did no violence to their constitution, and 
the possibility of their revival by heat is well sustained by ana- 
logy; but their generation, their parentage, and their extraor- 
dinary transmigration, are to me subjects of profound aslonisli- 
taenl. 
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11. Mr Marshoil on a Heifer which yielded Milk.—Edring- 
ion,by Berwick, JunelG. 1830. — Sib, As I believe the following 
fact, which I shall have the honour of narrating to you, to be ti 
very uncommon one, I have from that consideration been induced 
to trouble you with its communication, I have two two-years- 
old heifers, one of which lias been observed for several months to 
suck the other, and evidently to draw a certain portion of milk. 
This circumstance rendering it necessary to separate them, cu- 
riosity suggested the trial whether the heifer which had played 
nurse would yield milk to the hand. On the experiment being 
made, she gave a full English c[uart of genuine milk ; and on the 
milk being kept for thirty hours, it was covered with a coat of 
very good cream. The cream being churned in a bottle, afforded 
as much, and as good, butter, as the same quantity of any other 
cream would have done, under similar management. The singu- 
lar part of the story is, that the heifer in question has never ei 
the bull. I am aware that a bitch kept up from the dog will, at 
the time she should have produced puppies, have milk in her 
dugs, but I do not know of any other female that secretes milk 
without being impregnated. I have the honour to be, &c. 
Jos. Marshall. To Professor Jameson. 

12. Fr<^ and Insect Plague of MuUye — As a further il- 
lustration of the nature of the atmosphere and climate in ge- 
neral, I shall add the following observations, whicli may be 
of some use in a medical point of view. During the rains, 
the vast abundance of cold-blooded animals is really astonish- 
ing. Of these, frogs are the most numerous. No place is 
free from this plague; every hole and every corner, both of 
the most retired and most pubhc rooms, are equally infested. 
If a table, a chest of drawers, or a bos be moved, or a carpet 
be lifted, they are found nestled underneath by lifi^en or twenty 
in each comer; and thus through our halls, our bed-rooms, and 
our sitting rooms. There they remain during the day; and 
towards sunset, they begin to issue from their ambuscades, and 
traverse the whole house in quest of prey. The following anec^ 
dotes may give some idea of the number of insects. One morn- 
ing at sunrise, I was awakened by a loud humming in my bed- 
room, resembling that of a market or fair held at a distance. 
Ob examination, my window was darkened, and m^ \ibA ocwec^ 
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with an Egyptian swarm of gigantic winged ants, about IJ 
inchee long, and of a dark red colour, and the ihickne.is uf a 
crow-quill, issuing, in an uninterrupted slream, from a hole be- 
tweea tlie square tiles of the floor. Such swarms are verj- com- 
mon, and the air is then crowded with crows and hawks that 
come to devour. One day, About an hour after sunset, we were 
alarmed from without, by what seemed an excesavely heavy 
fall of rain pouring in torrents. On inquiry, the night was per. 
fcctly clear. Curiosity led me to go out with a light to examine 
the cause. I found it proceeded from an almost inconceivable 
number of black beetles issuing from the ground : they were 
somewhat larger than the 6rst phalanx of the thumb, EUid their 
aggregated hum was the sound we had heard. To say they were 
coming from the earth in tliousands, or tens of thousands, 
scarcely gives an adequate idea of their production. They 
must be conceived as issuing in a continued torrent from cverjr 
inch over the ground, and filling the atmosphere with their 
flight. — I shall give one other Instance, which to me was pecu- 
liarly interesting, and on that account, perhaps, more observed 
by myself than by others. Mullye produces above all other 
places those insects which are destructive to books and papers. 
Notwithstanding the utmost care, exposure, and cleanKness, the 
outside of books appears perforated with small holes, as if by a 
pin, and apparently made for the entrance of a small species of 
while worms, about a quarter of an inch long; colonies of 
which, having thus got entrance among the leaves, there revel 
in destruction. They eat in serpentine labyrinths, till the 
whole book is traversed through and through, and destroyed. 
Happily they seem to have a dislike to ink, and seldom attack 
the printed part of the leaves till they have previously feasted 
on the margin. At olher stations, occasional examination of the 
shelves, and opening the volumes, wan sullicient to stop the in- 
vaders; but at Mullye, no precaution whatever had any influ- 
ence in restraining their ravages. I may also add. that it was 
invariably necessary to alter the disposition of my library in the 
dry and rainy weather. It is no exaggeration to say that books 
of all kinds became, in the latter season, so swelled with mois- 
ture, that a shelf cannot then hold more than three volumes 
cut of the four that it easi\y cqtAmto. to ft»ft it^ \iBa\nft<Mt 
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year ; books bound with ill-seasoned, particularly with Hiodoo- 
staaee, leather, and still more especially, if left to lie neglected 
on a table for a day or two, become covered with a Rtratum of 
white mould, at least an eiglith of an inch tliick ; and an ap- 
proach to this takes place even in the best European leather. 
The boards are then soaked through with moisture, whilst, in 
the hot winds, they are parched and rolled, as if held before a 
fire. Of course, all this renders their preservation extremely 
difBcult. After this, I leave it to be imagined, that the moths 
among cloths, aod the omnivorous white ants atnong almost 
every thing, but particubrly the timber of buildings, are fully 
proportioned, in numbers to their kindred plagues. The last 
thing I have to mention, though it may appear in some degree 
ridiculous, may yet serve to illustrate the nature of the climate. 
Small mushrooms grow in every corner that is the least neglect- 
ed, even in the most frequented rooms : left to themselves, they 
would attaiu the height of about two inches, with a top rather 
larger than a shilling; but they are generally discovered and 
brushed away before they reach maturity. — TyiUr, in Trans, 
^Med. 6s Phys. Soc. qfCdcutta, vol. iv. 

13. Further Tiotice of Ehrejtbcrf'''a ObnervatUms on the Infi/^ 
soria. — One of our late pupils, in a letter to Dr Duncan, says, 
" Aa you may well suppose, I prized higfily the kindness with 
which Professor Ehrenberg of Berlin expiamed to me his diffe- 
rent discoveries and researches. He spent nearly a whole fore- 
noou in showing me the structure of the infusory animals ; his 
itivestigatioQS and drawings are what excited sn much interest 
at the meeting of naturalists in Hamburgh. In these minute 
creatures, placed at the extremity of the animal scale, the deter- 
mination of whose existence merely has hitherto formed the 
limit of zoological research, he has succeeded in developing a 
complete system o!' organs, by using one of Chevalier's micro- 
scopes, of SOOO powers. Those animals are quite transparent ; 
so that the whole internal structure is viable externally. They 
have one or more stomachs, mouth, cesophagus, intestinal can al^ 
anus, eyes, muscular fibres, division into head and trunk. Thus 
far I saw distinctly ; but Ehrenberg goes further: he gives to 
certain white strise which are seen traversing ihe body of the 
animal, in different directions, but forl\\eTOOSlt,TauftNe«A'j,,'^«: 
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denomination of bloodvessels or nerves. These strue I saw 
distinctly, but whether they are either vessels or nerves, I can- 
not tell. The motions of the animals are rapid and vigorous; 
and they are particularly remarkable for a large longitudioal 
muscle, extending nearly the whole length of the body, which 
enables them to bend tlieir body into various contortions, and to 
alter its form in a very remarkable manner*."" 

14. Flying of Man and Birds. — M. Navier read to the 
Academy of Sciences of Paris, the report of a committee, to 
whom was referred the memoir of M. Cbabrier, wherein is 
proposed a method of flying, and of directing one's flight in 
the air ! The apparatus consists of huge wings; the cavities 
of which are filled with hydrogen gas, and which the flying 
man is to move with his arms, The report states the com- 
mittee's opinion to be, not only that the apparatus proposed 
by M. Chabrler is incapable of effecting the object in view, but 
that every machine constructed upon the same principle must 
be equally ineffectual. To demonstrate this, M. Navier en- 
deavours to calculate the muscular exertions made by birds 
in flying, in order to compare it with what man is capable 
of. According to his calculations, a bird, to sustain itself in the 
air merely, without ascending or descending, employs in a 
second a quantity of action equal to that which would be neces- 
sary to raise his own weight to a height of 26 feet 3 incbes ; but if 
this bird desired to move horizontally with great speed, at the 
rate, for example, of 49 feet 2 inches in a second, which ia 
often the case with birds that migrate, in their annual journeys, 
the quantity of action which it would have to expend in a 
second, would be equal to that which would be required to raise 
its own weight to the height of 1,280 feet, or thereabouts. 
Thus, in this case, it would employ a force nearly fifty timeg 
greater than it required merely to sustain itself in the air. It 
is therefore evident, that, in order to support itself on wing, n 
bird must be less sensible of fatigue than a man in supporting 
himself on his legs, if we have respect to the quantity of fatigue 
which the one and the other are capable of enduring. It is 

" We have before us a more detailed account of Ehrenberg's diacoveriei^ 
sent from Hamburgh, but t<«r latu for insertion in the present number rftlw 
JfuraaL 
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calculated that a man who is employed 8 hours a-day in turning 
a crane or wheel, raises at an average rate, in every second of 
time, a weight equal to 15 pounds troy, 39J inches liigh. 
Supposing that the weight be 175 ib. troy, the same quantity of 
action is capabli^ of raising his own weight to a lieight of about 
SS inches ; so that, ceeteris paribus, it is not the ninety-second 
part of that which is exerted by the bird to sustain itself in the 
air. If the man was capable of expending, in a space of time as 
short as he pleased, the quantity of action wJiich he exerts 
ordinarily in the course of 8 liours, it appears that he might 

F stain himself in tlie air, eath day, foe the space of 5 minutes. ^^J 
BOTANV, HOBTICULTDRE, &C. ^^^| 

15. Erica mediterranea found native in Ireland. — Mr James ^^^ 
Townsend Mackay, curator of the College Botanic Garden at 
Dublin, having made a botanical excursion to the mountainous 
district of Cunnemara, during the past autumn, was fortunate 
enough to flnd Erica mediterranea " growing in prodigious 
abundance." This is the most important addition which has of 
late years been made to the Irish Flora. The plant has long 
been cultivated in the gardens of the i:urious ; it withstands our 
Scottish winters in the open border, with difficulty, and only in 
sheltered situations, or near the sea^shore. It was regarded as 
being indigenous only lo the countries bordering on the Medi- 
terranean, and to Portugal ; and certainly British botanists little 
expected to be able to claim it as a native of the sister island. 

16, Hybrid Azaleas. — Mr (iowan at Highclerc, the seat of 
the £arl of Caernarvon, has of late years raised many new sorts 
of American azaleas, by means of cross impregnation, chiefly be- 
tween the high-coloured and late-flowering varieties. For mo- 
ther plants, the different fine varieties of A, coccinea, were 
selected, major, minor, and rubescens, the anthersof which very 
seldom produce pollen. The two former were dusted for eeve. 
ral successive mornings with the pollen of a late-flowering A. pon- 
tica. Many pods swelled, and produced perfect seed. The pods 
were gathered at the approach of winter, kept in a drawer for 
some weeks, and sown in the beginning of January. Of 
about 400 seedlings were raised. The rubescens was im] 
nated with the pollen of A. calendulacca, or "Lee's tnumipl 
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and about 100 seedlings were raised. Of the Jirst-menttoned 
400 seedlings, three-fourths closely reaenibled the male pared, 
^. ^KHi^a, in foliage, in foreseen (%, and general habit. Some 
were very beautiful, and highly fragrant. The remaining 
fourth part resembled the female imrent in habit, but the foliage 
was rather on a larger scale. The colours of the blossoms were 
very rich, various tints of crimson, vivid pink or scarlet \ and 
most of these will form beautiful acquisitions to our shrubbery 
borders. 

17- Preiervaiion of Fruit-Trecs fiom Haresj^According 
to M. Baa, young fruit-trees may be preserved from the bites 
of hares, by rubbing them with fat, and especially hogs-lard. 
Apple and pear trees thus protected, give no signs of the 
Bttachs of the.se animaU, though their feet-marks were abundant 
in the snow beneath them. — Bull Univ. D. xiv. 381. 

18. Cure of Wounds in Elm-Trees.— Those elms which 
have running places or ulcers, may be cured in the following 
manner. Each wound is to have a hole bored in it with an 
auger, and then a tube, penetrating an inch or less, is to be 
fixed in each. Healthy trees, which are thus pierced, give no 
Buid; but those which are unhealthy yield fluid, which in- 
creases in abundance with the serenity of the sky, and exposure 
to the south. Stormy and windy weather interrupts the effect- 
It has been remarked, that in from 94 lo 48 hours the running 
stops ; the place dries up; and is cured. — Journal dea Forets, 
1829- 

19- PreservcUion ofFroxen Poiatoes.^ln time of frost, the 
only precaution necessary is to retain the potatoes in a perfectly 
dark place for some days after the thaw has commenced. In 
America, where they are sometimes frozen as hard as stones, 
they rot if thawed in open day ; but if .thawed in darkness they 
do not rot, and lose very little of their natural odour and pro- 
perties. — Reateil tnduM. xiv. 81. 

sua. Precautions in ike planting of Potatoes. — It would ap- 
pear from experiments made in Holland, that when potatoes 
are planted, the germs of which are developed, as happens 
■occasionally in late operations, or rather after mild winters, 
4;he produce differs in quantity by more than a third to what it 




wouM be if potatoes which had not advanced had been UBcd ; 1 
and farther, tiiai besides this diminished product, the quality k 
a! so very inferior. 

GEounAFUV. 

21. Notice Regarding Lost Greenland — The Indicateur of 
Cdais h«s the following ; — We learn from Copenhagen, that 
at) expedition which sailed from that port in May last, suc- 
ceeded in reaching the eastern coast of Greenland, where some 
NorwE^an colonists settled eigiit centuries ago, and to which 
all access had since been prevented by the ice. The expedition 
fuund there the descendants of the primitive colonists, who still 
profess Christianity. Their language is that of the Norwegiai 
of the tenth century. 

22. jtffl/or Rmnella Chart of the Mlantk.—We underslaodi I 
from the editor of the lately published edition o{ " The Geo- 1 

iphical System of Herodotus," there are preparing for press, 
the manuscript of the late Major Hennell, a memoir on the 

leral currents of the Atlantic ocean, accompanied by a series 
of charts, shewing their force and direction ; and also a work o 
the ancient and modern geography of certain parts of Aua, with | 
twelve maps. 

23. Intelligence of Captain Rofs, R.N.— Two accounts of 
the progress of Captain Ross's exploratory voyage have reached 
us. We give them as cotnmunicated to us. According to the 
one account, Captain Ross was met with in Baffin's Bay in 
August 1829, where, having suffered damage during hard 
weather, he fortunately was enabled, from the wreck of a 
Greenland ship, to refit. He afterwards steered northward, 
end has not since been heard of. The other account represents 
our adventurous commander and his brave crew as having been 
forced back to Lively Bay, in Baffin''s Bay, where they spent 
last winter. 
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24. Commerce of Great Britain. — At a time when the com- 
lercial distress of this country is so great, and the utmost anxi- 
f is everywhere shewn for effecting its relief, \t wU Vie \T*a- 
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resting to know tlie relation in which the various countries oC 
the world stand to us with respect to the value and importsnce 
of the commerce which we carry on with them. The following 
table, for the year from January 1828 to January 1829, and 
derived from an otHcial return laid before Parliament, will shew 
the stale and value of onr commerce with all countries, the first 
column of which exhibits ihe value of Imports for one year; 
and Ihe second, the value of Exports, If we are to judge of 
the relative value or importance of the commerce of countries 
by the quantity of commodities with which they supply ua, we 
shall find this shown in the first column of the table. But if 
we are to judge of the value of their commerce by the quantity 
of our native or colonial produce which they consume, this we 
shall find indicated in the second column. 
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SS, Cholera Morbus. — There was read at a late meeting a 
the French Institute, an interesting paper on the epidemic cha 
lera at present raging in Russia. The author said that its pif 
gress can be traced from India through Persia; that the majorif 
uf those attacked were carried off within twenty-four hours ; tl 
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its propagation was enlirely checked by intense cold, ceasing 
each year about the 15th of October, and breaking out 
the month of April. Humboldt, who made some observations 
on the paper, said that he was of opinion it was not imi>orled 
into Europe by caravans, which are all subjected to a strict 
(quarantine ; and that the Russian army brought it back ' 
tltem from Persia; and that its extension into southern Europe 
is very probable from the movements of large bodies of men to 
the western frontier of the Russian empire. To those interested 
in ihe nature of this terrible disease, we recommend, as the best 
treatise on the subject, that published by Dr Alexander Turn- 
Boll Christie. 

^^ Aiirs. 

Hb 26. Size Jbr Tlluminalors, Artists, iS"'"-— Fo't ounces of ' 

^pjanders glue, and four ounces of white soap, are to be dis- 

nolved on the fire in a pint of water, two ounces of powdered 

alum added, the whole stirred and left to cool. Il is to be 

spread cold with a sponge or pencil on the paper to be prepared, 

md is much u^ed by those who have to colour unsifted paper, as 

ists, topographers, &c. — BuU. Univ. i 

iri87. Manti/hcture of Charcoal. — A new process, recommend- ' 
1 in the Journal des For^ts, for this purpose, is to fill all the 
interstices in the heap of wood to be charred, with powdered 
charcoal. 

K28. Potash obtained commerdally Jrom Felspar. — According 
M. Puchs, this important alkaii may be extracted from mi- 
■als containing it, by the following method : — They are to be 
calcined with Mine, then left some time in contact with water, and 
the hquor tillered and evaporated. M. Fuchs says, he has thus 
obtained from nineteen to twenty parts of potash from felspar, 
■nd from fifteen to sixteen from mica, percent. — BrancCs Jour- 
^P^, No. 1. New Series. 

^f 39. Improvements in Printing — It is well known that of late 
years a vast additional power has been given to the art of letter- 
press printing, by means of machinery. For speed, the newly- 
invented printing machines, when compared with the manual 
presses, are to printing what the power-loom is to weaving; 
and, accordingly, they are of great utility in all establishment* 
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where newspapers ami ottier periotiical ivorka baving a large rar- 
culntion are printed, and ot* course where the greatest number of 
impressions is required in the shortest possible time. Although 
the machines have been very much simphGetl since their first intro- 
duction, and much neater work is now accomplished with tbcm 
than at first, yet they are still so expensive, and the manual 
presses so superior to them for the purposes of fine priuting 
and general economy in the case of small impressions, that it is 
doubtful if the present kind of machines will ever come into 
general use. In confirmation of this opinion, it may just be 
stated, that long as these machines have been used in I^ndon, 
only two offices in Edinburgh have as yet obtained tliem, and 
we are not aware of there being a single machine elsewhere in 
Scotland. The machines, however, possess in their inking 
apparatus, one decided advantage over the common presses, 
for by it the ink is applied to the types with the utmost regu- 
larity and equality ; while, at the common press, it is laid on 
in greater or less quantity, and with more or less regularity, 
according to the care or judgment of the pressman. Hence it 
frequently happens, in the latter case, that no two sheets, nor 
even both sides of the same sheet, are perfectly uniform in colour, 
though printed at the 9ume pres.s, and at all events seldom or 
never if printed at different presses. — In printing each sheet at the 
old press, two men are employed, the one for applying the ink, 
and theotherfor laying on the paper; and within the last S5 years 
a. subsequent process of pressing or smoothing the printed sheets 
has been introduced, likewise requiring the labour of other two 
individuals. This last operation is performed by placing a 
printed sheet and a thin glazed pasteboard alternately above 
each other, till a sufficient number be obtained for filling a large 
screw-press or hydraulic-jJress. Tliis being done, a very power- 
ful pressure is applied, and the whole then allowed to stand 
consolidated for some hours, by which means the printed sur- 
face is completely flattened, and a glaze at the same time im- 
parted to the paper. A book is thus mucJi improved in appear- 
ance, but it is at a great additional expense to the printer, and 
fur which he receives no extra remuneration. It would there- 
fore be of no slight advantage to him could the labour of print- 
ing and pressing be diminished, and \\ac intt^Blitv of inking at 
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' tiie press remedied ; and it is conceived'that both of theae objects 
may be accomplished by the following or some similar means, 
to which the attention of enfpneers or of others acquainted with 
the subject is requested, 1*/, As to the inking apparatus, that 
attached to the machines of Messrs Cowper and Applegalh, 
might be placed immediately behind the tympans of the Stan- 
hope or Columbian presses, and be worked by sieam-power 
as at present. Were the tympans and carriage of the press in 
s^iarate pieces, but made so as exactly to fit into each otlier, 
the carriage might, after each impression, be taken from the 
hand, upon reaching a certain point, by the inking apparatus, 
and, upon the types being rolled, returned to the same point. 
In the intenm the pressman could be laying on and off his 
sheets, and by tlie time he had done so, the form would be again 
stationed at his hand, and ready for his taking another impres- 
taon. It is obvious that the great difficulty to be overcome here 
win be the construction of the machinery for receiving and re- 
turning the carriage, and making the carriage bo nicely to £t 
the frame-work of the tympans as to preserve register, as it is 
called ; but, after the ingenious contrivance of Mr Napier in his 
machine for receiving and giving off the paper, there can be little 
doubt of these difficulties being soon obviated. In this way ths 1 
great desideratum of securing an equality of colour would bo I 
supplied ; and the expense of an apparatus for each press, with 
an engine-power for the whole, would be compensated, by only 
one half of the men being required. Sd, We have lately seen 
a cylindrical machine by Mr A. Moir of Glasgow, used for 
pressing and glazing while paper, and, although this machine, in 
its present state, is not altogether suited for the pressing of 
printed sheets of books, yet it may also be easily adapted to 
this purpose. The labour of turning it, however, is perhaps 
such as to prevent its adoption, unless where steam-power is al 
hand ; but, were every printing-office supplied with this power, 
the cylindrical pressing machine would probably soon supersede 
the tedious operation and expense of the glazed boards ftnd by. 
draulic press. — It will thus be perceived that the object sought 
to he attained is a still farther combination of manual labour 
and mechanical power ; and could the above, or similar sugges- 
tions, be carried into effect, another great step would uadouht- 
edl/ be gained in the art of printing. 
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NEW PUBLICATIONS. 

1. EniNBURoa Cabinet Libraby. — Narrathie of DUcovrr^ 

Adventure in Ike Polar Regions and Seat. Vol. 1 
Narrative of Diicomry and Adaenlure in Africa. Vol. 11. Pab- 
liahed by Olivet & Boyd. 1830. 
This we consider one of the best, and certainly the most ele- 
gantly got up, and the cheapest too, ol' the series of similar works 
at present in progress of publtcatinn in this country, on the Con- 
tinent of Europe, and in the *iev World. The narrative is writ- 
ten with spirit and in good taste, by Mr Hugh Murray; the 
scientific department, by Professors Jameson and Leslie, and 
Mr James Wilson. Professor Leslie's estimate of the climate of 
the Arctic Regions is interesting ; Professor Jameson's memoirs 
contain ibe first connected views hitherto published of the de- 
scriptive and spcculntive geology of the Arctic Regions, and of 
central and southern Africa ; and Mr Wilson, in his zoological 
sketch, makes us agreeably acquainted with the more remark- 
able animals of the African Continent, 

2. IViUon'i American Ornilhohgi/. 
Of this very delightful and fascinating book, an edition, un- 
der the superintendence of the Regius Professor of Natural His- 
tory of our University, is in progress of publication for " Con- 
stable's Miscellany "." The plates which accompany the expen- 
sive original work will not be engraved for tlie Edinburgh edi- 
tion. Professor Jameson brang of opinion tliat the publication 
of these would so much increase its price, as to prevent its I>e- 
coming a household book throughout the country ; which, we 
doubt not, will be the case in its present form. " lUustratiotu 
of WUjo'i's Omilholo^" are announced; but with these, odther 

^H professor Jameson nor the proprietors of Constable's Miscellany 

^H have any connexion. 
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• It may intereat our readers tn know that tbe present system of popular 
id cbea^ wnrk; on science and literature, originated with the late ArchilMld 
Cunatable, Esq^. The scheme waa considered absurd by aJl his triends; but 
lie apjiears la have IlDowd the public CaUe better than they ; fbr ColiitNtile*l 
Miscellany, an excellent work, has served, in some degree, as a general ini>- 
del for the popular works now publishing hy all tbe great bookffiUers not onlj 
in Britain, but also in France, Getmwiy, and Italy. 
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3> ObiervalioHt on Fotsll VegelahUs, accompanied by RepretenlaliontX 
of tkeir Internal Slrachire, as teen through ihe Microscope^ 
By H. WiTHAM. Esq. M.W.S., P.G.S. &c. 4to. Blackwood, ] 
Edinburgh. 

The geological public wiQTeel iadebtecl to our active and 
intelligent friend for this interesting and handsome volume. It 
is ornamented and illustrated with six neatly drawn, and well 
engraved, magnified representations of fossil and of recent woods, 
in which the structures are more correctly exhibited than is gene- 
rally the case in similar works. The method of shewing the - 
fossil structures, by cutting the woods into thin slices, and ex- 
amining them by the microscope, is adopted ; and although of 
late years less employed than it ought to have been, will now, 
we trust, from the interesting displays of internal arrangement 
which it displays, be more generally followed. The geological 
details in regard to the distribution and kinds of fossil wood, 
are also deserving the attention ^of naturalists, 

4. The Aberdeen, Dundee, Leilh, and London Tide Tables for Ihe 
year 1831. By Geobge Inneb, Astronomical Calculator, Aber- 
deen. 

We have carefully examined this very useful annual, and 
find it, as heretofore, remarkable for precision and accuracy. It 
is the best work of the kind with which we are acquainted. 
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Feb. t7- To It- W. SiEviEB, London, for "certain improvements in iLe 
construction of niJdera in navigatiEg vesaels." 
To S. THOMraoM, Great Yarmouth, " for certain improvements in 

piano-fort«9." 
To P. C. Be k Gabse, Exeter, fur " certain improvements in ap- 
paratus for gdding and unfidding masts, and in masting and rig- 
ging vessels. " 
Tu W. HowABD, Surrey, for " certain improvements in the con- 
struction of wheels for carriages." 
To T. Prosses, Worceater, for " for cerlain improvements in 
f window-sashes." 




OCTOBES—DE C EMBER 




194 t.ht of' English Patents. 

Feb. SJ.To T. E. Gotpt, Bristol, for " a new apparatus for granulating 

sugar." 
To K. BiEVEHBOM, StsfFord, potter, for " imptuvemeDta in madu- 

nery for ranking bricks, tiJes, and other aitielea." 
To J> Rausat and A. IUusat, and M. 0&8, Greenock, fiir "an 

improvement in the manufiicture of canvas and sail.clQth fin tbe 

making of aails." 
Mri>20. To G. Scott, London, for ''certain improvements on, or addi- 
tions to, windlasses and relative machmety applicable to navil 

purposes." 
To J> A. Frr-TOH Lawbehce, London, for " iraproTemeat in the 

preparation ofpepper." 
ToW. E. CocHBANE, Middlesex, for "an improvment or improTe4 

menta on his patent cooking apparatus." 
To B. ttoTCH, Fumival's, Middleaei, barrialer-at-law, forimprorei 

gurrds, or protections of horses' legs and feet, under certain 



30. To J. Bawe, jun., Middlesex, and J. Eou3e, of the same place,fer 

" certain improfmcnti in ateani.boilera, and of quickening the 
draft for furnaces connected with the same.'' 
To W. AiTEEK, Carron Vale, Scotland, for "cerUin improvements 
in the keeping or preserving ale, beer, and other fermented 
bquors." 

31. To D. T. Shears, Southwark, Surrey, for certain additions to, and 

improvements in, the apparatus used in distilling, and also in 

process of disUlling and rectifying." 

ApiU G> To T. J. Cdllieo, civil engineer, and H. PiHKva, London, fcr 

" an improved method and appnratuB for generating ga« for illu- 



13. To T. W. A. SnMMERs, Middlesei, engineer, and N. Oole of 
Mill-brook, Hampshire, Esq. for " t'crtain improvements in tbe 
construction of steara-engines and other boilers or generators, ap- 
plicable to propelling vessels, locomotive carriages, and other 
purposes," 
81. To J. Pebbt, bookseller, London, for an improvementor improve- 
To J. M. Invei, North Britain, for " the manufacture or prepara- 
tion of certiun substances which he denominates the Britlsfa Ta- 
pioca, and the cakea and fiour to Ije made from." 
fo Commander S. Bbowh, London, for " certain improvements 

in making or monu&cturing bolts and chains." 
To T. J> CocHAUx, London, for " an apparatus calculated to pre- 
vent, or render leas frequent, the explosion of boilera in genera- 
ting steam." 
To F. Descroizilles, London, for certain improvements in appa- 
ratus for economizing fuel in heating water and air, sppUcable to 
various purposea." 
To Lieutenant T.CooiL,B\at^»d:k'&iH^l&£i^&E»^^|^iiB 
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provemencs in the couBtruction and ^tliag up of boats of various 
descriptions." 

8. To J. WiLKs, Surrty, for " an improvmentio apart or parts of the 
apparatus for oiaking paper by machinery." 
To T. Fethekicx, Peal'ullick, in the parish of Tywardreath, Corn- 
wall, for " machinery for separating copper, lead, and other ores 
bom earthy and other substances with wbich tfaey are and may 
be mixed, and which ia more particularly inteuded to tnipersede 
the operation ni>w practised or used for that purpose commonly 
called Jigfriog. 

1. Td J. Walker, Middlesex, for " an improved cock for fluids." 

!. To H. B. 3. Devenote, Middlesex, tor " certain improvements in 
machinery for making bricks, communicated by a foreigner." 

L To M. Busk, pritttfield near Bonhill, by Duobortan, Nurth Britain, 
calico-printer, for " certain int|irovements in machinery or appa- 
ratus for printing calicoes and other fabrics." 

t. To J. H. Bass, Middlesex, for " certain improvements in machi- 
nery for cutting corks and bungs." 

5. To J. Leveks, New Radford Works, near the town of Nottingham, 
tor " certain improvements In machinery for making lace, com- 
monly called Bobin-neU" 

I. To Dr W. T, Havcbaft, Greenwich, for " certain improvements 
in steam-engines." 
To G. V. Palmer, Worcester, for " a raachine to cut and excavate 

1, To T. Bbcnioit, and T. J. Fdlleb, Middlesex, for " an improv- 
ed mechanical power, applicable to machinery of different de- 

l> To R. Hicks, surgeon, Lonrlon, for " an economical apparatus or 
machine to be applied in the process of baking, for the purpose of 
saving materiala." 

To Dr E. TcSNEB, Middlesex, and W. Shakd, Esq. of the Bum, 
in Kincardineshire, for " a. new method of purifying and whiten- 
ing sugar, or other saccharine matter." 

To T. M. Poole, London, for " certain improvements in the appa- 
ratus used fbr certain processes of extracting molasses or syrup 
from sugar." 

To S. pA-BKCB, London, bronziat, for " certain improvements in 
producing the mechanical power from chemical agents, partly 
communicated by a foreigner." 

To S. Paheeb, London, bronzist, for " an improved lamp, partly 
communicated by a foreigner." 
I. To H. RoBEHTs, Manchester, for " certain improvements in spin- 
ning cotton or other fibrous sulistances." 

To J. Halive, Chell-house, Staffordshire, for " certain improve- 
ments in the construction of, and machinery for, locomotive 
ploughs, harrows, and other machines and carriages." 

To J. H. Sadler London, for '•'■ ceiUinua^vnBtoiiQXbm'u^^m.^" 
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July 6. To M. UKiELLt, London, for " improvements in the prepsraUon ol' 

certain metHllic subatance.'i, and the application thereof to the 
sheathing of ships snd other purposes." 

To Lieutenant J. Scbmaji, Middlenei, for "certain improTemenlj 
on bits for horses and other animals." 

To W. W. ToiFOHD, Boston, Lincolnshire, miller, for " machtiK 
or apparatus for cleaning or purilying wheat, grain, oi other nb- 
Btances." 
19. To £dwabd Covfeb, and Eben. Cowpeh, Westminster, (n- 
pneers, for " certain improvements in printing machines." 

To J. Rawe junior, and J. Boase, nf Middleses, for " certun Iv- 
provementa in steam carriages and in boilers, and a method Ot 
producing increase of draught." 

To Dr J. BcnELET, Middlesex, for " certain Improrements in pro- 
pelling vesaels, which improvements are also ajiplicable to other 
purposes." 

To W". Tatlob, Wed nesbury, Staffordshire, engineer, for " certain 
improvements on lioilers, and apparatus connected therewith, ap- 
plicable tu steam-en^es and other purposes." 

To £. RiLEV, London, brewer, I'nr certain improvements in the 
process and apparatus for fermenting malt and other liquiHi." 
2i. ToG. OtntAHD, HilaelT, in the pariah ofHawtesbury, Glouces- 
tershire, clothworker, for " certain improvements in the machi- 
nery or apparatus fur shearing and dressing wooUeo cloths and 
other fabrics." 
84. To J. EaicssoK, Middlesex, engineer, for " an improved en^e for 
■ communicating power for mechanical purposes.'' 

To A. Gabhet, Esq. Demerara, for " certain improvements in 
manufacturing sugar." 

To S. ItoHEETs, Park Grange, near SheiReld, sitver-plater, for 
" certain improvements in plating or costing of copper or brass, 
or mixture ot the same, with other metals or materials, nr with 
two metals or substances upon each other ; as also a method of 
mailing such kind of articles or utensils with the said metak, 
when so plated, as have hitherto been made either of silver, or of 
copper or brass, or a mixture of copper and brass, plated or coaled 
with rilver solely." 

To B» Iboteon, Poyle, Middlesex,, paper-nianufecturer, for " an 
improvement in the method or apparatus fur separating the koots 
from paper stuff or pulp used in the manufiieture of paper." 
19. To J. RuTBVEs, Edinburgh, en^neer and manufacturer, for "an 
improvement in machinery for the navigating of vessels and pro- 
pelling of carriages.'' 

To J. Down, Leicester, surgeon, for " certain imjirovemenlB in 
making gas for illumination, and in the apparatus Ibr the same." 

To J. SiKEET, Esq. Clifton, Gloucestershire, for " a new mode of 
obtaining a rotatnry motion by water, steam, or gas, or other *a- 
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pour ; also to the ^vlng blast to fumaces, forges, and other pur- 
poaea, where a constant hlnst is rerjuired." 
July 29. To W. DoBftEE, Fulliam, Middlesex, for " an Independent safety- 
bnat of novel consiruclion." 
To W. Lake, Stoctport, for " certain improvements in nuchinea 
which are ca mm only known among cotlun-apinncTs by the 
names ot the raving-frames, or otherwise called i 
or bobbin.and.fly-&Bnie9, or jack-iraines." 
Aug. 5. To T. Hakcock, Middlesex, for " improvementK in the manulac- 
lure uf certain articles of dresa or wearing apparel, Emcy orna- 
ments and figures ; and in the method of rendering certain ma- 
nufactures and Bubstaiicea, in a degree or entirely, impervious to 
air and water ; and of protecting certain manufactures and sub* 
itancea from being injured by air, water, or moisture." 
To W. Mallet, Dublin, imn-manufacturer, for " certain improve. 
taenia in making or constructing certain descriptions of wheel- 
barrow s." 
To J. Feabbe, Tavistock, Devon, ironmonger, for " an Improved 
metbod nf making and constructing wheels, and in the applica- 
tion thereof to cartiageB." 
I To C Shiels, Liverpool, for certain improvements in the process 

of preparing and cleansing rice, communicated by a foreigner." 
To O. CoFFBEy, Dock Disiilleiy, Dublin, distiller, for " certain im- 
provements in the machinery used in the process of brewing and 
distilling." 
To M. RoBiHSOH, Westminster, fur " certain impravementB in the 
process of making and purifying sugars ; communicated by a per- 
son residing abroad." 
To K. CtouoH, Liverpool, for " an improved supporting block to 

be used in graving docks, and for other purposes." 
To Sir C. W. Dance, Hertfordshire, for " certain improvements 
in packing and transporting goods." 
^. To S. Smith, London, for " a new nipple or touch.hole to be ap. 
plied to fire-arms, for the purpose of firing the same by percussion j 
and a new cap or primer for containing the priming, by which 
such ftre.arms are to be fired." 
10. To W. Palmer, London, for " improvements in malting candles." 
To J. Lawbence, Birmingham, and W. Rudder, Edge, Glouces. 
tershire, for an improvement in saddles and girths, by an appara- 
tus affixed to either of Ihem. 
13. To T. FoBD, Cancmbury Square, Middlesex, for " certain improve- 
ments in the medicine for the cure uf coughs, colds, asthmas, anr! 
consumptions, known by the name of Ford's Balsam of Hore- 
hound." 
13. To J. Kkowleb, Farnham, Surrey, hop-planter, for " a certain in- 
strument or machine for drawing up hop poles out of the ground 
previous to picking the hop?; and which, by drawing the poles 
perpendicularly, will greatly save them, m vie^ m v'^eienx. ^:a« 
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bopa &om being bniiaeil, called a 

fulcrum.' " 
Aug. 18. To M- TowQooD, Durt&rd, Kent, and L. Bkith, b 

improved mode of applying aice to paper." 

To Major-Geqeral J. Gubbins, SouthamptoQ, for " certain im. 

provemeots in propsUing and giving motion to machiDerj.*' 

I6> To S. R. Baeewcll, Middlesei, for "certain impravements in 

machinery, apparatus, or implements to be used in the buuiuIbc- 

ture of briclcB, tiles, and other armies to be formed or made of 

clu.r, or other plaetic materials ; part of whkb machinery ia aU 

90 applicahle lo other useKjl purposes." 

S4. To W. Mason, London, for " certain improvements i 

and also the buxea applicable thereto." 
31. To T. Babrat, London, paper.molcer, for " certain improvements 
in machinerj for making paper." 
To A. Applegath, Crayford, Kent, printer, far certain improve* 

meiits in p!-in ting-machines." 
To W. Loss, Bsq. of Benton.house, Northumberland, for "certain 
improvements in the construction of wheels for carriages t« be 
used on railways." 
To E, Budding, parish of Stroud, Gloucestershire, for " a new 
combination and application of machinery for the purpose of crop- 
ping, or shearing the vei^tuble aur&ce of lawns, grass-plats, and 
pleasure^rounds, constituting a machine which may be used with 
advatitiige, instead of a scythe for that purpose." 
To J. Havsdn, Hudderefield, for " certain Improvements on loco. 

motive cnrriBges." 
To E. Clayton, Nottingham, for "■ an Improved mode of manu- 
facturing dough or paate for the purpose of bating into bread." 
Sept. ^^ To T. TnAoacB, Birmingham, for "an elastic self.adapting saddle." 
To P. WiLLiAils, HolyweU, Flintshire surgeon, ior " an appo. 
ratus or contrivance for preventing accidents in carriugeBj gigs, 
and other vehicles, instantly and effectually liberating horses of 
other animals from the same, when in danger or otherwise j and 
for locking; and securing the wheels thereof In case of danger, 
emergency, or otherwise." 
To C. B. VioNoi.EB and J. Eaicssoti, London, for " certain addi- 
tions to the engines commonly called locomotive engines." 
To W. CooE, London, for " cei-tain improvements on cocks ibr 
supplying kitchen range? and cooking apparatus with water, and 
ibr other purposes, to be called fountain cocks." 
To H. G. pEAncE, Liverpool, B. Gasdneb, and J. GAitDyzB, of 
the some place, merchants, for " an improved iid." 
13. To J. CuADLEv, London, for " certain improvements in making or 
funning bricks, tiles, and chimney bars, applicable to the buUdli 
or erecting the flues of thinineya." 
I J. To S. SuiTn, London, builder, for " certain improvements ir 
neys tor dwelling houses, s,Tii <A^t WMiAf^" 




iat of Patents granted in Scotland from \Qth September to 
30(A November 1830. , 
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gpt 16. To WlLLUK DOBKEE O 

Gent., for an ii 




Fulham, in the count/ of STiddlMey, i 
f " an independent safety boat of nore! 



To WiLLiAu Srahd of the Burn, In the county of Kincardine, 
Scotland, for an invention of " certain improTements in distilla- 
tion and evapOTatiou." 

To Cbahlxs BtiCKER VioMOLEs of Fumival'B luii, London, and 
JoBK EB.ICSSOH of Brook Street, Fitzroy Sc^UBre, in county of 
Middlesex, civil engineerii, fur an invention of'' certain addition! 
to the engines commonly called locomotive engines." 

To Jo?£FH CocHAtnc of Fenchurch Street, in the dty of London, 
merchant, for -'an invention" (communicated to him by a fo- 
reigner residing abroad) " of an apparatus calculated to prevent 
or render less freij^uent the explosion of boilers in generating 

17. To Alekandeb Chaio of Ann Street, St Bernard's, in pariah of 
St Cuthbert'fl, Midlothian, for an invention of "certain iroprove- 
ments in machines or mHoMnery, for cutting timber into veneers 
or other useflil furm8>" 

To MAttuASuiLE It OBiM'soii Junior of Great George Street, West. 
minister, Savy agent, for an invention communicated by a fo- 
reigner residing abroad, of "certain improvements in the process 
of making and purifying sugars." 
22. To Hekry Geobce Peabce of Liverpool, master mariner, Ri- 
CHABD Gabdkeb, aud Joseph Gabdheh, of the same place, 
merchants, for ao invention of " au improved fid." 

To William Losh of Benton House, county of Northumberland, 
for an invention of " certain improvements in the construction 
of vheels for carriages to be used on railways." 
:t 10. To TiuoTuY Mason, S6. Great Portland Street, Middlesex, brush- 
fliaker, fcr aa invention of " an improvement in the manufccLur* 
of painting-brushes, and otber brushes applicable to various pUTa 

To William AtJ0i;sTna AaciiBOLD of Vere Street, Cavendish 
Square, Middlesex, lieutenant in the Bora! Navy, for an inven- 
tion of " on improvement in the preparing or mailing of certain 
sugars." 
31. To -Eneas Corrzr of the Dock Distillery, Dublin, distiller, for 
an invention of " certain Improvements in the apparatus or ma- 
chinery used in the processes of brewing and distilling." 
To Michael Donovak of the dty of Dublin, for an invention 
*• an improved method of lightitig places with <i^." 
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Nov. 11. To Robert Hicks of Conduit Street, parish of St George, Hano- 
ver Square, Middlesex, surgeon, for an invention of ^ an econo- 
mical apparatus or machine to be applied in the process of bak- 
ings for the purpose of saving materials." 
23. To JoHK Heatok, William Heatom, Georoe Heatok, and 
Beitbeh Heatok of Birmingham, in the coimtj of WarwidE, 
manu&cturers and co-partners, for an invention of ^ certain ma- 
chinery, and the triplication thereof to steam-engines, for the pur- 
pose of propeUing and drawing carriages on turnpike roads and 
other roads and railways.*' 

To Augustus Appleoath of Crajford, in the county of Kent 
printer, for an invention of ^ certain improvements in printing* 
machines." 

To Samuel Clarke of South Down, Brixham, in the county of 
Devon, Gent., for an invention of ^ certain improvements in 
making or preparing saddle lining, saddle cloth, and girths, for 
keeping saddles in place on horses or other animals of burden." 

To Joseph Gibbs of Crayford, in the county of Kent, engineer, 
for an invention of '^ improvements in evaporating fluids, appli- 
cable to various purposes." 

To Matthew Bush of Dalmarnock printfield, in the neighbour- 
hood of Dunbarton, for an invention of <^ certain improvements 
in machinery or apparatus for printing calicoes and other fidtrics." 

To Thomas Bramley, Gent., and Robert Parker, lieutenant 
Royal Navy, both of Moulsey Priory, in the county of Surrey, 
for an invention of ^' certain improvements on locomotive and 
other carriages or machines applicable to rail and other roads 
which improvements or part or parts thereof are also applicable 
to moving bodies on water, and working other machinery." 
30. To James Chesterman of Sheffield, in the county of York, me- 
chanic, for an invention of '^ certain improvements on machines 
or apparatus for measuring land and other purposes." 
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On lite Diluvial Theory, and on ike Origin cf the VaUeya cf 

Auvergne. By C. Dadbeny, M. D., F. R. S., Trofessorof 

Chemistry in the University of Oxford, &c. &c. In a Letter 

^ to Professor Jameson. 

^ Deab Sih, 

It is now more than ten years since I published in your Jour- 
nal a brief and general account of the vutcanos of Auvergne, 
wliich, in spite of its many imperfections, of which no one can 
be more sensible than its author, will perhaps be allowed the 
humble merit of having contributed to direct the attention of 
British naturalists to this interesting field of continental geo^ 

Since the appearance of my memoir, Auvergne has been vi- 
sited by Mr Scrope, Professor Backland, Messrs Lyelt and , 
Murchison, and sundry other scientific travellers; and ttttoug^ < 
their collective exertions such a mass of information has been' 
brought together, with reference to the phenomena therein ex- 
hibited, that there is probably no volcanic district in the world 
now more fully explored, nor perhaps any country out of Great, .^ 
Britain with the geological relations of which we are more ffu'l 
miliar. 

You will easily believe, that I have been far more gratified 
at seeing so many distinguished naturalists Jbllotsing in 
track, than mortified at finding them sometimes arrive at o 
elusions different from my own ; and that, under this feehng, J 
sliould be the more inclined, even where my confidence in my 
origfinal views remained unshaken, lo waive conWoNew^, 

JANUARY StARCa ISSl. 
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wait with patience for the slow but aure judgment of the public, 
to pronounce upon the points at issue between us. 

I have been induced, however, to depart from this roy ori- 
ginal purpose, chiefly in consequence of the perusal of toy 
friend Mr Lyell's work, entitled, " Principles of Geology;" 
not from any ambition on my part to contend generally agEunst 
the views be has put forth, hat from an anxiety to explain my- 
self more fully than I have hilherto had occasion to do on a 
question much agitated in his volume, I mean the causes to 
which the excavation of valleys is to be referred — seeing iliat 
the nomenclature, as well as to a certain degree the theoretical 
views I have adopted in my Description of Volcanos*, with re- 
ference to this subject, are those of writers to whom the author 
alluded to seems directly opposed. 

Nevertheless, I am inclined to think that the discrepancy be- 
tween his opinions and my own on this particular point, reduces 
itself almost to a question of degree ; for I observe that in more 
than one passage of his work, the probability rf extensive Soods 
having from time to time occurred in conset^uence of the burst- 
ing of vast lakes, is distinctly admitted, and it can hardly be 
donbted, but that from such catastrophes would result effects of 
a similar nature to those commonly ascribed to that diluvitd 
action so insisted on by geologists of a dift'erent school. 

It is, however, no less true, that, Jn accounting for this class 
o( phenomena, much greater stress is laid in his treatise on the 
long continued operation of causes of daily occurrence, than on 
the consequences of such occasional catastrophes, and that many 
might rise from its perusal under an impression, that geo- 
logists of the present day, who take a different view of such 
phenomena, still adhere to the doctrine maintained by thrir pre- 
decessors, who, to use Mr Lyell's words, supposed *' that the 
monuments which they endeavoured to decipher relate to a pe- 
riod when the phyacal constitution of the earth differed entire- 
ly from the present, and that even after the creation of living 
beings there have been causes in action, distinct in kind or de- 
gree from those forming a part of the present economy of nam 
ture." 
" A Description of Active nnd Extinct Tokanos. By Charles I 
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Such a notion, indeed, would be quite at variance with the 
general tenor of my work on Volcanos, the express ohject of 
which was to shew, that the same causea which produce volcanic 
phenomena al the present moment, operating at some fanner 
period on a greater scale, hut always agreeably to the same sys- 
tem, have had an important share in preparing the earlirs sur- 
face for the abode of the existing races of animals". 

It is, however, true, that certain writers, whose opinions I 
have quoted rather than adopted at the commencement of the 
work in question, embarrassed by the difficulties they encoun- 
tered in their attempts to explain the phenomena alluded to by 
the operation of present agents, and perhaps not sufBciently 
considering the still greater objections to the supposition of a 
change having taken place in the course of nature, may have 
laid themselves open to Mr Lyell's criticisms, by adopting the 
opinions of carher naturalists with respect to a want of cf 
fbrmity in the physical constitution of the earth during ancient 
and modern times. 

Hence, in order to enable others to form a candid estimate o^ | 
the comparative merits of the views of Mr Lyell with respect to 
the excavation of valleys, and those of the Diluvianista, it seems 
important that we should do away with tlie prejudice that would 
operate against the latter, from associating them with this hypo- 
thesis ; and it may therefore be worth while to shew that no ne- 
cessary connexion exists between the two, but that all the postu- 
lates of the diluvial theory may be resolved into the operation of 
known agents, acting according to laws at present recognised f. 

It will doubtless be considered as so far favourable to this 
system, if it can be proved, that it supposes no other catastro- 
phes or revolutions to have taken place, than such as would na- 



' BiiuLlar, too, bave been tbe conciusiu 
by my researchea on the presence of iodla 
of this country, as it appears from tbe resi 
atituenls of the earHeat seas, such for inst 
transition formation, were precisely the ; 
and. canaequently, tttut the laws of nature : 
the first unchanged — See Phil. Trans, for 

-f- Raving written the ffreater pnrt oF th 
was not aware that Mr Conybeare had ali 
nals of Philosophy for October last, 
ration of a different 
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turally arise, agreeably to existing laws, from events which w 
believe on independent grounds to have taken place, and which 
the very persons most opposed lu aqueous inundations bk often 
the foremost to contend for, 

I do not here allude to the occasional bursting of lakes, 
which, as we have already seen, may in particular situations ac- 
t-ount for some of the phenomena under consideration ; because 
it is impossible to imagine such local catastrophes to have oc. 
curred in all the spots where indications of diluvial action are 
supposed to present themselves ; but I maintain, that there is 
a probabilily of floods having taken place, more con^derable in 
point of extent, more generally diffused over the earth, and 
therefore more capable of modifying the character of its surface, 
than those supposed by Mr Lyeil to have resulted from the lo- 
cal causes he has assigned. 

The same sudden rise of an extensive body of water, which 
would in the present day be produced by the throvring up of a 
chain of hills in the midst of the Mediterranean, might, as it 
appears to me, have resulted froni such events as the elevation 
of the Alps, the Pyrenees, or the volcanic chain of the Andes, 
the two former of which we know to be surrounded by immense 
sedimentary deposits, which may have arisen from the aqueous 
inundations that were the immediate consequences of their rise. 
It is indeed only necessary for such a supposition, that the 
catastrophe should have occurred in the vicinity of large lakes 
or seas, and that it should have been brought about in a short 
period of time ; and the latter, although I am aware it is con- 
trary to the opinion of Mr Lyell, is the doctrine, I believe, of 
most of the other supporters of the elevation theory, and espe- 
cially of Monsieur Elic de Beaumont, whose recent conclusions, 
with regard to the successive rise of several chains of mountains 
in diifereni parts of the globe, can hardly be embraced in their 
full extent, except by those who are willing to admit, as a con- 
sequence, the occurrence of several extensive, if not universal, 
deluges. 

The doctrine in question has the further advantage of ren- 
dering the accounts of such catastrophes, which are handed 
down to us on the authority both of history and tradition, con- 
siatent with probability, insteaid of o^i^oa^ W \\,\ \.\^ V 
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villi scieiiti6c research, iostead of involving, as Voltaire raslily ' 
asserted, a physical impossibility ; and thus, if not directly con- 
firming the Mosaic history on this particular point, removing st 
least those obstacles to its reception that might exist, if we con- 
ndered the event related as out of the course of nature, and on- 
1^ to be explained by the instrumentality of causes unknown to 
lift m present, and which had disappeared without leaving any 
traces of their existence behind them. 

It is, however, far from my intention to excite a prejudice 
against any attempt that may be made tu explain the phenomena 
ia question on different principles, by insinuating the inconsistency 
of such other conclusions with the Mosaic records. Nothing, I 
conceive, can be more unfair than such a mode of attack, or 
more likely to do injury to the caufe it professes to serve. But 
thotigh a doctrine in science may be true, although involving \ 
conclusions that cannot be reconciled, at the time, to the state- 
ments of Scripture, it will be allowed to be somewhat more pro- ' 
bable when in conformity to them ; and, in the present instance, 
considering, as I should wish to do, tlie question in the same light 
as one in which the veracity of profane history alone was at 
stake *, we shall be inclined to regard it as a reconmiendation 
to the view taken, that it confirms and accounts for an event 
which has reached us through such a variety of distinct chan- 
nels, that few probably would feel themselves justified in reject- 
ing the fact of its occurrence, however much they may be dis- 
posed to differ as to its details. 

It is not, however, my intention to controvert the opinions of 
Mr Lyell on this point, but only to show that more might be 
attributed to the effect of sudden catastrophes tlian he appears 

■ 1 make this ctmcesslon, in order to prevent the possibility of mj being 
accused of having mixed up a question of tiieolugy with one of science. The 
mode in nblch the deluge might have taken jilace, the causes which produced 
it, its universiility, and other points of the same description, connot, I admit, 
be decided by the words of Scripture, the wrilers of which describe merely 
appearances and eilects, and need not be supposed to have been en]ightene<l 
with respect to their physical causes. This, however, is quite foreign from 
the question, whether, in ijalandng the rival pretensions of two scientific 
theories, we should tie justified in throwing out of the scale the evidence de- 
rived from a fact so circumstantially related in the earliest of known records, 
and tm&tated, in Use tatin, by the traditions of oLh«T ofttrUxa) 
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disposed to do, without our imagining a change in the laws of 
nature; and that, ii> accounting, according to our principles, for 
the phenomena originating in the action of water, of some kind 
or other, which the globe exhibits, we are no more driven to 
resort to a distinct system of causes, than, in conceiving vast 
chains of hills to have been thrown up in former periods of the 
earth's history, we are obliged to call into play other than those 
volcanic forces which, on a less con^derable scale, we observe 
at the present day in operation. 

The principal difference, indeed, between these two oiMnions 
seems to be, that, whilst the one supposes the igneous and 
aqueous agents at work to be proceeding at all times at a gentle 
but uniform rate ; the other, on the contrary, imagines periodical 
returns of violent action, with intervals of comparative tranquil- 
lity, in both, and thus accounts for the elevation of large tracts 
of land by the short but forcible operation of those agents, 
which, according to the former hyiwthesiB, have occa^oned both 
by an action that compensated for its inferior energy by its 
longer duration. 

Neither of these explanations ought to be viewed as incon- 
sistent with the actual course of nature ; for it is evidently quite 
conceivable, that the same catastrophes, both of fire and water, 
which we infer from natural phenomena, and have acquired a 
knowledge of from history, may at some future period recur*. 
According to this view, the deluge recorded by Moses as io- 
fitrumental in destroying the human race, may have been the 

• Having apppaled to Scripture as an historical document, mj opponent* 
maj perhaps retort upon me the assurance given in HoljWrit, that nmnkiDd 
is never again to be destroyed by water, as inconsistent witb the supponjliao 
of another deluge taking place at an; future time. To this olyection, how. 
ever, it may he Bufiicient to reply, Ibal, in order that the same consequences 
sbauld result at present from suchacatnstmphe as followed Irom theNintchMn 
Flood, it would be neoessory that it should sweep ^multaneoualy over .the 
whole surface of the globe, — a cirriimstance which I am not preiiared to a^- 
mit with regard to any foTmer deluge, and which 1 am therefore not obliged 
ri any of those which are to follow. With respect, indeed, to the 
universality of the Muaaic Deluge, since divines themselves are divided upon 
it, laymen may surely be allowed a certain latitude of opinion : and It has 
always appeared to me, that the phenomena to which geologists appeal in proof 
of the reality of the event atluded to, may be just as well espliuued by a 
cumber of partial though eiteiwi^e &go4», as B-wtit^ew^terajioaa. 
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latest of several floods which have, at different times, inundated 
the surface of large portions of the globe, originating from the 
sudden elevation of some great chain of mountains ; for, not- 
withstanding the moral purpose we arc told it was intended to 
fulfil, there seems no greater reason for supposing it brought 
about by other than natural agents, than there is for imagining 
the volcano which destroyed the cities in the plain of Gomorrho, 
to have been governed by laws of a different kind from tlio&e 
which determine its eruptions in other instances. 

If it be asked, What is the range of mountains to the eleva- 
tion of which the deluge in question can be referred P we maj 
reply, that the part of Asia which must be supposed to have 
been the principal scene of its ravages, is as yet too lictli 
plored to allow of our determining the point *. 

Of this, however, at least we are certain, that the period ex- 
tending from the formation of the chalk to the more recent ter- 
tiary deposites, was of all others with which we are acquainted 
most fruitful in volcanic operations. It was within this interval 
that the whole of the extinct volcanos in Europe began to burst 
fortli, and from whence the origin of those which we consider 
now in action appears to date. 

That extensive inundations should have occurred during this 
period is therefore not surprising, and that the Mosaic Deluge 
was one of many cases of the kind, is a fact which seems conr 
firmed, not only by the universal occurrence of beds of gravel, 
but also by those enormous deposits of conglomerate and sand 
which are so common in many tertiary formations. 

If it be objected, that we have no experience of volcanic ops. 
rations giving rise to deluges in the present day, and therefore 
have no right to attribute to them such consequences in periods 
antecedent ; we may reply, that the jirst elevation of a volcanic 
range of hills might be expected to occasion more formidable 
convulsions of nature than follow after a suitable vent has been 

■ Perhaps the memoir lately pulilinhed by Humlioldt, on the elevation of 
tnountoins and other evidences of volcanic action in central Asia, may throw : 
some light upon this subject. It aeetns more reasonable at least to connect 
this event with the appearance of a chuin of mountains in that quarter of tha 
globe, than, as £Ue de Beaumont seems inclined to do, with the elevalioi 
the Andes-^^^nnaffi dtc Sdentes Natur, tom. xix. p. 33SL 
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established ; and thai in maoy instances one of the first effects 
of the igneous agency seems to have been the throwing up of a 
cone sometimes many thousand foet in height, and of propor- 
tionate diameter. 

This latter nation, however, baa been controverted by Mr 
Scrope, and after him by Mr Lyell, both of whom appear to 
regard every sort of volcanic mountain as occasioned merely by 
the accumulation of the products of many successive eruptions. 
Now, I must allow, that the latter geologist has succeeded in 
removing one of the strongest objections I had formerly enter- 
tained against the theory originally proposed by Mons. Necker, 
and adopted by himself and Mr Scrope, which arose from the 
difficulty of imagining the brim of a crater to continue through, 
out so uniformly level, as to allow the lava to flow at once over 
alt its sides. This supposition he seems to have shewn not to 
be necessary, since the beds which constitute a volcanic cone, 
when carefully examined, do not appear to be continuous belts 
extending round the mountain*, but a sort of compensation ex- 
isting between the matters ejected from the several sides of the 
crater, which produces on the great scale a fallacious appearance 
of regularity. 

But whilst I admit the possibility of expluning in such a 
manner the origin of this description of cone, I am at a loss to 
extend the same Iiypoiheas to mountains of trachyte, which, 
like the Puy de Dome, or some of the volcanos of the Andes, 
occur detached in the midst of a chain of difl^erently constituted 
rocks, and appeal* to maintain in a great degree the figure which 
they must have possessed when first generated by volcanic 
action. 

To me at least it seems, that every attempt that has been 
hitherto made to account for the formation of such hills without 
having recourse to Von Buch's hypothesis, is encumbered with 
much more formidable objections ; and I could wish those who 
are sceptical on the subject, and are disposed to cavil at the un- 
necessary introduction (as thev conceive) of a new principle, to 
suspend their decision until they have examined the five domitic 
hills in Auvergne, and considered in what other manner they 
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would explain the regularity of their form, tlieir perfectly de- 
taclied and isolated position, and their occurring each in the 
midst of a Bort of amphitheatre composed of volcanic rocks of a 
totally different description. 

Diluvial action here will not assist us, for had the domitic hill 
alluded to been the fragments of a continuous stratum or coulde 
once extending along the line in which they occur, some vestigea 
of the rock in question would be found in the intervening 
spaces, as well as for some distance beyond the hills that are 
placed at either extremity of the range ; neither would the cra- 
ters of the surrounding rocks, which must in many cases be pre- 
sumed ro be of greater antiquity, have remained undeatroyed by 
a current of water which acted with sufficient force and contU 
nuance to reduce the Puy de Dome to its present conical foim. 

The ordinary action of water is still more inadequate to the i 
effect supposed, for the whole of the table-land on which these I 
mountains repose, consists of volcanic matter of so porous adescrip- 
tion,that scarcely adrop of water rests upon its surface,and nearly 
the whole which falls from the heavens sinks down into the 
soil, until it finds an exit in the Valley of Royat beueath, a little 
way from the city of Clermont. 

The only other hypothesis is that of Mr Scrope*, who sop- I 

• Mons. Lecoq, the directnr of the muaeuni nt Clermont, who, from hii 
geuerol intelligenae, tin less than irom hU purtk'ular scqiioiii lance with tlie 
{geological structure of AuTerf^i;, deserves to be ti^tenetl to in a case of thia 
kind, has published, in the " Anuales Scienlifiques de I'Auvergne," an accounl 
of these dumltic cones, accompanied with a theory of their fbnnation, dilFei^ 
lug in some respects from that of Von Bucb, hut at the same time totallj 
opposed to the one which Mr Scrojie has advocated. He argues that the 
appearances which he describes, implj' the action of water as well as of firej 
the first being indicated nut only \iy the rolled fragments inlerinixed wltll 
the domite itself, but also by an alluvkl deposit which covers it in maoj 
places, as, for instance, on the summit of llie Great Cliersou j the latter by 
thecrjatalfi of glassy felspar, fer oligiste, &c., aa weE as by the position,' 
form, &C. of the mountains themselves. To reconcile these two facts, he sup- 
poses the domite to have constituted n part of that great tu&ceous depout 
which is seen at Boulade, near Iss,>ire, and which has doubtless been derived 
ttaia the trachyte of Mont Dor. This, after having been spread on thesiiles 
of the latter chain by the operation of water, he imagines to have been 
these points upliileil by the volcanic action which took phice beneath It, 
which cause must be attributed the crystals of glassy felspar, and the other 
indicationB of fire which the rock presents. A curious confirnialion of thii 
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poses a sort of tenacity or adhesiveness to belong to trachytie 
lava, which, together with its inferior specific gravity, would, in 
his opinion, exempt it from the laws nhicb regulate the flowmg 
of igneous products in general, and cause it to accumulate 
round the point from which it issued in concentnc layers (of 
which by-the-by the rock never exhibits any traces) until it 
reached, at length, the height and dimensions which these conei 
are now found to possess, of which the Puy de Dome, the lofti. 
est mountain in the department, may give us a suitable idea. 

Unfortunately for this hypolhesis, observation has furnished 
U3 with no difference between the manner in which trachytie and 
basaltic lavas Eow wlien they issue from the earth. The current 
of Mount Olibano near Naples, which is composed of trachyte, 
has descended the external slope of the Solfatara, just in the sanw 
wayasthemost modem lavas from Vesuvius; and where, as some- 
times happens, trachyte and Itasalt occur together, no difference 
has as yet been discovered in the thickness or extent of their beds, 
such as should imply any grc:ater tendency in the one than in 
the other species of rock to accumulate round a central point, 
instead of obeying the laws of gravity. 

It would he wonderful, indeed, if any such differmce dul 

theory U, that no port of the rock In question contsing any allcaU, except the 
crystals of glaasj felspar occaaionall; present ; nov, this maj be reckoned 
as ft natural effect of the continued action of water upon a substance of t 
fehtpathtc nature, as we find at present eremplilied in the case of the gm* 
nltes of Cornwall, and of other localities. Thus, he attributes to the modem 
volcanoes of Auverpie two sorts, or rather degrees, of action : — when thdr 
energy was sufficient to break through the trachytie tuff, craters would be 
fonned, hacing their walls composed of the ejected materials, and this Is tfae 
more usual case both here and elsewhere j but when the force was insufficient 
for tbis effect, it might simply upheave a portion of the tufi* round a ciic^m- 
scribed area, and produce certain alterations la its internal Btructure,of wlilch 
we have examples in the Fuy de Dnme, and other mountains of similar coni- 
posidon. 

I had myself proposed a siniilnr hypothesis, when I alluded in my work on 
Volcanos tnthe curvature of the beds exhibited on the coast of the Island of 
Proclda, near Naples. (See page 179.) 

Whatever objections may be raised against that part of ISCons. Lecoq's 
theory which respects the material from which the domite was elaborated, I 
think it will be admitted, that the focts he has brought forward are perfectly 
Irreconcilable with the notion, that it was derived from a mass of Uva which 
congealed round the orifice that ejecleA\U 
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exist between the two ; the specific gravity of trachyte, in gene- 
ral, whatever may be the case with regard to that particular mo- 
dification called Domite, differs not very materially from that 
of some augitic lavas which chance to be deficient in magnetic 
iron ; and its chemical composition holds out no greater prospect 
of any such distinction existing ; neither is it very intelligible io 
what manner, supposing & sort of nucleus to be formed by the 
first portion of the lava, in the manner Mr Scrope represents, 
the succeeding ejections, of which the latest must have beco 
sufiiciently fiuid to rise to the height of near 3000 feet above 
the level of the table-land, should so immediately have obtained 
a sufficient degree of adhesiveness, as to attach themselves mere- 
ly to the external sides of the cone, without spreading further 
into the adjacent plain. 

I need hardly say how much more difficult it would be to ex- 
tend the hypothesis to such a case as ChJmborazo. But after all, 
where is the advantage of resorting to so forced an explanation, 
in order to avoid supposing that with regard to volcanic n 
tains, which most geologists are now ready to admit with respect 
to others ? 

A Wemerian, who rejected volcanic agency altogether, and 
attributed all the different inclinations of rocks to subsidence, 
&c., might consistently enough object to the theory of craters 
of elevation, which Von Buch has proposed ; but a vulcanistj 
who sees the proofs of the heaving up of rocks by the agency 
of elastic vapours in all the chains of mountains he vi^ls, ad- 
mits the very principle as a general truth, which he rejects in 
the particular case to which it is most applicable ; for how can 
mountains be elevated without a void being occasioned under- 
neath them P or why should that be considered absurd with re- 
spect to domite, which is probable in the case of granite? 

What other effect, indeed, should we be disposed to attri- 
bute to volcanos, so long as we are all agreed in assigning to 
elastic vapours, coupled with the influence of an exalted tempe* 
rature, the principal share in their production ? 

What more natural than to ascribe to such forces, either | 
singly or cumbined, not only the fusion and ejection of the sub. 
stances most contiguous to the focus of their action, but also 
the softening and heaving up of the rocks some-whaX. ?aAV\w t«^ 



212 Dr Daubciiy on Ike Diluvial Tlieory, 

iiioTed from it, and the rending and fracturing of siich as » 
ar a stiil greater distance ? It seems clear, that as the stow con- 
ducting power of earthy bodies would prevent the more superfi- 
cial strata from being affected by the heat kept up beneadi 
them, so their bulk and unequal consistence would preserve 
them from the same degree of displacement which might be oc- 
cauuned by a similar force, applied to a body of less consider- 
able thickness, and of a more uniformly unyielding testure. 
Were it not that the shock caused by the extrication of clastic 
vapours in the interior of the earth is somewhat moderated by 
the nature of the materials on which it is exerted, the most 
trifling earthquake, instead of occasioning only a moderate de- 
gree of devastation, and sparing, in great measure, even the 
frail works of man, would throw into confusion the very rocks 
on which they stand, and reduce the whole country into a stale 
of primitive chaos. 

Owing, however, to the causes assigned, the strata in an up- 
lifted chain of mountains, though occasionally fractured and 
displaced, still retain their distinctness, and are often free from 
any of the effects due to the direct application of heat ; neither 
ought we to be surprised if, under ^milar circumstances, the 
beds of a volcanic mountain, though uplifted in the same man- 
ner, retain an equal degree of regularity in their arrangement. 

There seems, therefore, no absurdity in attempting to apply 
Von Buch's theory to vtjltaiilc rocks, of whatever materials they 
may chance to be constituted. In the more ordinary case, in- 
deed, where there is an alternation of beds of scoriae and lava, 
we are at liberty, no doubt, to choose between this and the con- 
trary hypothesis, according as the circumstances may appear 
most favourable to one or the other ; but where the volcano in 
question is composed of a conical mass of traciiyie or domite, 
elevated in the midst of dissimilar rocks, as we observe in the 
mountains alluded to in Auvergne, the absence of any other 
plausible theory to account Ibr the phenomena appears to leave 
us no alternative. 

The prejudice entertained against this theory in England, 
seems to me to have arisen in part from Humboldt's well-known 
comparison of Jorullo to a vast bladder, blown out by elastic 
vapours, a metaphor borrowed tiom 0\VA, -aVvo a.'^^Ued it to the 
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malogous case of tlie mountain Methone In Argolie, whith Inu | 
r dition represented as having been heaved up in that manner. , . 

I do not, however, imagine that, hj the mctaplior in question, 
anything more was meant to be conveyed than that the mate- ' 
rials of whieh the mountains consisted had been heaved up J 
whilst in a pasty condition, by elastic vapours, generated during j 
the action of the volcano ; or that any comparison was intended [ 
between the relative thickness of the external crust of the coiw 1 
to a supposed internal cavity, and that of the membraDe of (bv j 
bladder to the air which distended it. 

The very supposition of one regular vault existing within the j 
mountain is neither a necessary nor even a probable one ; for it I 
is more conceivable that the cavity ot-cupied by the vapours I 
which heaved up these masses of rock should have been subse- \ 
quently filled, either wholly or in part, by ejections of lava: 
but this need not alter our view of the manner in which the ' 
mountain acquired its conical form, or dispose us to reject aa 
hypothesis, which furnishes us at least with the only plausible \ 
explanation thai has yet been offered of the circumstances of j 
the case. 

The objection urged apainst this theory, which is built upoi) I 
our want of experience of any such event as the elevation of a, i 
cone in the manner supposed, loses much of its force when wo 
reflect, how few instances are recorded of new hills having been 
produced by volcanic agency within the memory of man ; and 
how totally without examples we are of trachytic cones (to 
which the theory in question best applies), formed within this , 
comparatively small fraction of the history of the glohe. AU I 
the active volcanos, indeed^ described by scientific travellers^ 
except Jorullo, are known to have begun their eruptions before , 
the existence of authentic records ; for we cannot regard Vesu- i 
vius and the other ignigennus mountains in the neighbourhood 
of Naples, in any other light than aa different vents of one great 
volcano, or doubt that a similar connexion must exist in other 
localities between the several craters of the same district. 

Now, if we are willing to adopt the conclusions of the moat 
distinguished naturalist who has hitherto studieil the phenome- 
na of Joriilio, conclusions, I may add, which remain unques- 
tioned hy aay traveller who has since vV^ledi ^« e-^V-.'^. ti^ 
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follow that the only case, which affords us an opportunity of 
putting our theory to the teet, completely confirms it, the fint 
volcanic operations in this place appearing to have caused aa 
upheaving of the rocks within a given area. 

I am, however, as I stated in my work on volcanos, man 
disposed to reason from the Puy de Dome to Joruilo, than to 
follow, as most others appear to have done, the opposite line of 
argument ; granting, with Mr Scrope and Mr Lyell, that the 
fects which Humboldt has brought forward with respect to this 
mountain would be insufficient to establish the fact of its having 
been heaved up, if such a phenomenon be considered as entirt- 
Ij without precedent, but contending tliat, the occurrence of 
other events of the kind once admitted, there is no longer not- 
ficient reason for disputing his conclusions in this partkalar 

Leaving, therefore, the question as to Jonillo to be deleiu 
mined by the opinion we may form with respect to the oi^n 
of volcanic mountains in general, I think it may be fairly urged, 
without any risk of going beyond what our premises warrant, 
that the doctrine in question, even should it not have been con- 
firmed by experience, is not contradictory to it ; in which case, 
if it explmns the phenomena exhibited by the cones of trachyte 
alluded to, we are surely at liberty to adopt it, notwithstanding 
tlie absence of any analc^us phenomena observed at present, just 
OS the occurrence of huge blocks of granite on the summits of the 
Jura, and in other situations to which they could not have be^i 
brought by rivers, justifies us in supposing an aqueous iounda' 
tion to have taken place of an extent which we have no expe- 
rience of in modem times. 

Mr Lyell has, indeed, himself allowed, " that if a ^gle cme 
could be discovered, composed entirely of marine or lacustrine 
strata, without a fragment of any igneous rock intermixed, and 
in the centre a great cavity encircled by a precipitous escarpe- 
ment, be should be compelled to concede that the cone and cra- 
ter-like configuration, whatever he its mode of formation, may 
sometimes have no reference whatever to ordinary volcanic ope- 
rations." 

Now, to expect the entire absence of igneous products from 
mottnCataa so tonwiluted seecK sosnewXraX. uiEKoastw^ile, Ua 
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this would be requiring us to point out a cone which, though 
elevated by volcanic agency, was destitute of any of the more 
usual concomitaDts of such operations. 

But if Mr Lyell will be content to abandon this part of bis 1 
position, I shall not despair of presenting him with cases * which j 
fuhil the other conditions which he lays down as necessary tff ] 
establish the point. 

Mr Scrope, in page 74. of his Memoir on Central France^ | 
has described " a circular lake, called Le Gour de Tazansi I 
about half a mite in diameter, and from thirty to forty feet j 
deep. lis margin for a fourth of the circumference is flat, and J 
elevated above the valley into which the lake discharges itsel£ j 
Every where else it is environed by steep granitic rocks, thickly J 
^rinkled with small scoriie and puzzolana, and rising about 300 I 
feel from the level of the water. These fragments are all that [ 
indicate the volcanic origin of this gulf-like basin, but they are I 
flofficiently dedsive. No stream of lava, or even fragments of 1 
lUty large size, are perceivable.'^ 

Mr Scrope proceeds to remark, that this curious, and in j 
Auvergne rare, variety of crater, is identical in its characters I 
with some of the largest and most remarkable of the volcanifl i 
maare in the Eyfel, particularly that of Meerfeld ; a crater [ 
vhicb I had myself noticed in my work on volcanos, and 
which, according to the description there given, might be cited 
as a case fulfilling all the conditions required by Mr Lyell ; 
but which I do not bring forward as such, because I have no 
right to prefer my own negative testimony, with regard to the 
absence of igneous products, to Mr Scrope''s po^tive statement 
as to .their occasional presence in it. Itis, however, satisfactory, 
in the instance I have here alleged, to have the authority of a 



* Von Bucb and his disciples would also cite the dolomilic coaea ni 
TrcDt as iostonces of isulaled rocks uplifted by volcanic action, and unao- | 
companied by volcanic products of tbe usual kind. 

The difficulty, howeyer, of aduiltting that part of Ills theory which Bupt | 
poses the penetration of an entire cnlcareous mountain with magnesia, in bu 
B manner as lo tonatitute a chemitiii compound in atomic proportions, mal 
mo hesitate as to tbe fact itself of their baving been uplitted, though I p 
ceive that some geolopiats, who ob[ecl to the elevation-thenry, as appliet 
the trachytes of Auvergne, appear lo adopt it with reference to th 
OmuMfrMiairmt FflfMMMt if ftvlettSenptjEvi- Sec Gwft. &w. l^waw^.MI 
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g(X)li^at, wliu, by his. objections to tbe elevation-theory, as ap- 
plied tu suub cases as Jorullo or the Puy de Dome, has shewn 
a reluctance to admit this uiocle of explanation, except on what 
he conBiiIers the strongest grounds. 

Upon the whole, then, there seems do reason to question, 
that, in volcanic districts, the common rocks of the country are 
eoDietiines heaved up around a circumscribed area ; and if ata- 
lar examples cannot be pointed out in other countries, it ought 
not to excite surprise, that, where all other indications of igneous 
action are wanting, this one sliould not occur. 

Granting, then, the throwing up of a cone of trachyte to 
serve often in a manner as a prelude to the volcanic operatifHis 
which we in general witness, an additional reason will exist for 
admitting, that such convulsions would have attended the first 
breaking out of a volcano in a new district, as might have 
brought about a very extensive flood, when a sea or lake was 
contiguous ; but I am by no means obliged to stake the truth 
of this theory upon the adniissibiiity of Von Buch's hypothesis, 
as the conclusions of M- EHe de Beaumont alone appear to me 
sufficient to lead to its adoption. 

I contend, therefore, upon both these grounds, that a belief 
in the unchangeablcness of the laws of nature is by no means 
incompatible with an admission of ihe diluvial theory in the 
sense in which I have here explained it; and that our want of 
experience as to the occurrence of such events in tlie present 
day no more excuses the rejection of tlie evidence from which 
our belief in them is derived, than a long exemption from 
famine or pestilence would justify a nation of savages, that pos- 
sessed no historical records, in concluding the traditions of such 
calamities, which had been handed down to them by their fore- 
fathers, to be founded in error, and inconsistent with their actual 
knowledge. 

From the very nature of ihiogs, the interTals between such 
catastrophes would be of long duration, as the events themselves 
would have required a combination of ciixium stances not often 
met with together; just as we are told by astronomers that the 
approach of a comet, sufficiently near our planet to produce a 
sensible influence on its climate, oraSect the height or directioa 
of its tides, alliiough it may be ex^ettei \o otRut a.\ »nnK ^enod 
>r other, is extremely impvobab\e aV aw-y gi\en <\m« 
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If, ihen, a tradition had come down to us of a comet, whiclr^ 
by its approach to our globe, had occasioned fearful ravages on 
its surface, and if observation furnished nothing to contradict, 
but much to confirm, the general truth of the report, it would 
imply an excess of scepticism to deny the fact, merely because 
ceoturies had pas«;d away without any umilar event having 
taken place. 

Nevertheless, I presume not to decide whether the pheno- 
mena in question are such as require us to have recourse to 
such an hypothesis ; or whetiier, as others have contended, they 
admit of being more simply explained by reference to opera^ns 
of which we are eye-witnesses. 

It has long been my persuasion, that the formation of valleys, 
and the origin of sedimentary deposits, are questions of so cont- 
plex a description, and involve such a variety of different con- 
siderations, that they can only be treated properly by those who 
have lung directed their chief attention to geological pursuits, 
and have taken pains to make themselves fully masters of every 
point which the study embraces. 

Now, with this feejing, it would ill become me to attempt to , 
break a lance with Mr Lyell, on the general merits of the ques. 
tion he has so elaborately discussed, having fur some time past 
been obliged, by llie interference of other pursuits, to contine 
myself to those branches of geology which relate more or less 
inmiediately to volcanic operations, and being, therefore, in- 
debted for most of ihe information I possess, respecting the de- 
tails of diluvial action, to the investigations of others. , 

I am, therefore, quite ready to defer to the decision which na- 
lists may be disposed to adopt witli respect to the origin of 
illeys in general, and am only prepared to contend, that the 
volcanic products met with in Auvergne are referable to two 
di^erent periods, which, so long as the diluvial theory is ad. 
luitted, must be viewed as being separated one from the other 
by the epoch of the deluge which overflowed that country. 

One thing, at least, appears certain, namely, that the valleys 
of that district have resulted from the same cause or causes that 
produced them in the parts of France contiguous ; and, tliere- 
/urc, so long as we refer them in other places to the operations 
of a deltjge, we are entitled to call those volcanic products in 
jAxu^RX — UAUca 1831. t 
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Auvergne, which evidently preceded the formation of the val- 
leys, ante-diluvial, and those which succeeded ihem post-dilmisl. 

I am indeed fully aware, that some geologists, who admit thst 
valleys in other countries have been produced by a deluge, re- 
gard those in Auvergne as the effect of tiie present rivers; but 
I am persuaded that no such line of separation, as is here at- 
tempted to be set up, will be found tenable, and that the dilii- 
vial theory, if received at all, must be extended to the valleys of 
Auvergne, as well as to the rest. 

In vain would we contend, that the absence of any pebble* 
derived from rocks not met with In the neighbourhood, esta. 
blishes a distinction between the two cases ; for the same remark 
may be extended to a considerable proportion probably of those 
throughout France, as it is found to hold good with regard to 
many in other countries, where more attention haa been directed 
to this inquiry. 

Thus, whether we examine the valleys which occur in the 
neighbourhood of Auvergne, or extend our observation to those 
at a distance, as, for instance, in the Pyrenees, I imagine it will 
be found that the same remark, on which su much stress haa 
been laid with regard to Auvergne, is applicable to many of 
them, namely, that the gravel is composed of pebbles derived 
apparently from the rocks in the neighbourhood, little or not at 
all intermixed with those from a distance. Yet, would it be 
fair to deny the diluvial origin of the valleys in the Pyrenees, 
whilst we are led by the presence of ihe granite blocks met with 
on the Jura, to allow it in the case of the Alps ? 

Or, to come nearer home, the pebbles of the Lec/cie have 
been traced along the valley of the Evenrode into that of the 
Thames, and hence have induced many to conclude, that, in 
this case, something more than the streams which now flow 
in the above situations, must at one time have been at work. 
But if it should be found that other parallel valleys, such as 
that of Moreion, contain none of these extraneous pebbles, 
would it be fair to contend that the origin of these latter was 
different ? A more correct mode of reasoning would seei 
be, that, supposing the fact stated to be received in general as 
a valid argument in favour of the reality nf a deluge, the origin 
of ibc latter valley must bt assumed as o. sotI of wrollofy frmn 
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^V tliat of the former, the true question being, whether it be most 
^^ easy to account for the absence of Buch pebbles in the one case, 
on the supposition of a general deluge, or their presence in t 
other, if we deny such an event to have taken place P 

Let us suppose a Saussure or a Deluc, fresh from the Alp^^a 
to come to England uninformed with respect to the particul 
spots in which the diluvial gravel of this country has been foui 
to contain rolled blocks derived from strata not met with i||l 
their neighbourhood. It is very possible that, under these c 
cum&tances, he might, in his iirst researches, light upon a 
trict in which no such evidences of a distant current of wata 
were to be found, or in which they were so rare, that, durinj^fl 
a cursory visit, and with his attention divided by other obfV 
jecls, they should be overlooked. Yet it would be rash fqg 
him, in such a case, either to conclude that the valleys of Grea^.l 
Britain in general were formed by a different cause from thai 
in the Alps, or, having persuaded himself by the phenomeii)^fl 
exhibited amongst these his native mouniains, that similar o 
rations must have been general in other countries, to conclude! 
diat the particular spot he had chanced to examine, constituted^ 
an exception to the rule. 

Kven so, I contend that English geologists, passing from ■ 
country where the phenomena of diluvial action have 1 
much studied, to one where they have been in a great degrspj 
neglected, ought not to be slartied, if the first districts on whif^ 
tJiey chance to fHtch, fail to present direct evidence of the kin 
they are in quest of. They should; rather conclude, that ^hftM 
diluvial currents may have acted with their greatest force in a 
diffeFent direction, and have therefore transported the blocks i^l 
question elsewhere, and consequently be disposed to attributfl 
the gravel, in this instance, to the same cause which they a 
to it in other places, where more decided proofs of its origin a 
discoverable. 

Such appears to be the line of ai^ument which geologists J 
have adopted in other analogous cases. Thus, when they have A 
observed two eoutigiious valleys, the one placed under circuni>a 
stances that appear to them to exclude the action of present I 
streams, the other explicable by this supposition, e<{ua1ly as by J 
that of the operation oS a deluge, llvcy have t.oi\?,\d«ol ^.W'sOfJ 
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selves auLhorized to refer the latter to that principle, which em- 
braces both cases, rather than adopt two explanations for pher- 
nomena in otJier rcs{>ects so anal<^us. 

I hare hitherto been arguing on the assiimptioa that the val- 
leyi in Auvergne are realty destitute of debris derived from a 
distant quarter ; and that the oegalive evidence adduced to 
shew the total absenoe of such pebbles, resting as It does on «a^ 
thoriiy. which, however respectable, is that of foreigners, such 
as Messrs Serope, Murcbison and Lyell (to which I ought in 
candour to add that of my own cursory examination this Stim- 
tner). is to be regarded as absolutely decisive. 

Other observers, however, resident in the countiy, seem to 
have arrived at an opposite conclusion ; for Messrs Deveze 
and Bouillel" are stated to have discovered, in various partN of 
the arrondissemcnt of Issoire, fragments of Jura limestone, 
which, occurring in such a spot, furmsh precisely the same 
proof of the action of a distant current, as the LeckJe pebbles 
aiford, when observed in the valley of Oxford. 

To assert, therefore, in the present state of our knowledge, the 
absence of all proofs of diluvial action throughout Auvergne, 
would at least be hazardous ; but, were the fact ever so well esta. 
blished, I still think that those geologists wlio contend against 
such a supposition, not on general grounds, but by evidence de- 
duced from this particular district, should be required to prove, 
not only that the valleys in that country may have been pro- 
duced by rivers, but likewise that the phenomena they exhibit 
are such as a deluge could not have given rise to. 

Now, I apprehend the arguments adduced by the opponents 
of this theory belong sometimes to the former and sometimes to 
the latter of these heads ; and that, by keeping in view this dis- 
tinction between their real drift, we shall simplify considerably 
the question at issue, and be able more clearly to shew how far 
they may have succeeded in deciding it. 

In referring to the facts which are adduced to prove that es- 
isting causes are competent to have occasioned the valleys in 
Auvergne, it is no more than justice in the first place to re- 



* See the work b/ Meurs Cioijset uid Jobert aa ibe FoasU Bi 
ip Auvergne. 
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mark, that we are much imiebted originally to Mr Scrope, and 
afterwards to Messrs Murthison and Lyell, for shewing, in a 
more decisive manner than had before been done, the degree to 
which the accumulated watereof even a email stream are capablo 
of eating into the substance of the most compact rocks. 

As the Exciusive consideration of one set of causes renders iM 
lesa alive to indicatious of an opposite nature, it was the natural 
tendency of the diluvial theory to lead us to depreciate the ope. 
ration of existing causes ; and it cannot be doubted but that ths 
colhsiun of opHnion has in this instance brought to light facti, 
which the influence of one exclusive systein might have caused 
U8 for some time to overlook. 

.. Important, however, as their observations may be with reftp 
rence to the general qiiesiion at issue, they have evidently no pe> 
culiar bearing on that respecting Auvergne, the analogy b©» 
tween the ravines in that district which Mr Scrope represents as 
formed by the present rivers, and the valleys contiguous to then, 
being much less close than that existing between the latter u 
this and in other countries. 

I might therefore concede the whole of this part of the argu- 
ment, without abandoning the position I have taken up in thb 
memoir ; but, as I chanced this summer to visit the neighbour- 
hood of I'ont Gibaud, whence Mr Scrope has derived some of 
his most striking proofs of the action of rivers, it may not be 
irrelevant to point out certain circumstances relative to the phe. 
^omena there exhibited, that seem to throw doubt upon his 
conclusions in certain cases, and limit the effects there attributa- 
ble to causes now in action within a narrower circle than he is 
inclined to suppose. 

I shall begin by observing, that, in order to shew that a lava 
Gurreit has been cut through by a river since the occurrence of 
a supposed deluge, it must be ascertained, 1«(, That the coul^ 
itself exists on both sides of the river ; ^ly. That it has de- 
Bcended from a crater; and, Sdly, That the crater itself is com- 
posed of such loose materials, that it would have been washed 
away by any great body of water which might have overflowed 

ttbe country. 
Now, Mr Scrope has presented ua with two examples near the 
town of Pont Gibaud, one of which fu\fi\a aW \\\e "cei^\t*^ <i«&- 
ditioas, and estabJishcs the fact tbaX vWKvier 'SxovJve.'Vaa. 
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a channel nearly fifty feet deep ihrough a bed of lava wln(^^ 
had interrupted its progress, derived from the crater of the Puy 
de Come, the loose texture and perfect preservation of which 
establishes its post-diluvial origin. 

Id the second instance, that of Chaluzet, he has been less 
successful in making out his case; for although the lava which 
overhangs the river at this point is seen at the heij^ht of 240 
feet on its right bank, not a trace of it is discoverable on its lefl, 
HO that all we are entitled in this place to attribute to the actl'mi 
of the river since the date of the lava, is the wearing away of 
the subjacent gneiss, and probably the vindermining and remo- 
val of the extreme portion of the current, which, as it rests up- 
on a bed of pebbles, might have been effected without difficolty- 

But what, after all, is the date of the lava here alluded to? 
The crater from which it is supposed to have proceeded cer- 
tainly affbrds, in its imperfect condition, satisfactory proof of 
the extreme antiquity of the coulee, but it supplied me with 
no data from whence to determine the post-diluvial origin of ihe 
volcano which ejected it. The materials composing its summit, 
now called the Puy Rouge, possess by no means that want of 
coherence which we have noticeti in some of the more modem 
Puys, as inconsistent with the idea of their ante-diluvial origin. 
They are, on the C()ntrary, bound together, at least externally, 
in such a manner, by the soil resulthig from their decomposi- 
tion, and by the turf which covers them, that they appeared to 
me as capable of resisting the violence of such a catastrophe 
a* any of the rocks in their neigh bourhtwd. 

I cannot, therefore, admit, that Mr Scrope is warranted in 
pronouncing such a crater as that of Chaluzet to be necessarily 
post-diluvial, unless, indeed, he is also prepared to maintain, that 
the csistence of hills in any part of the world, whose summits 
consist of sandstone or the looser kinds of conglomerate, is irre- 
concilable with the notion of a deluge having swept over the 
country since they acquired their present form. 

On tile other side of Pont Gibaud, many geologists, and my- 
self among the rest, notice the remarkable instance first cor- 
rectly described by Montlosier, in which a kind of lake, called 
the Etattg de Futigy would appear to liave been formed by a 
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stream of lava, whicli blocked up the course of the river, a 
compelled it to Sow in quite a diiferent direction. 

" The baffled waters of the Sioule," says Mr Scrope, " hetftl 
as at Font Gibaud, obstructed by the rocky dike thrown acro^l 
their channel, must huve given rise to a lake by their gtagna^T 
tion, and would probably have ended, as in the other instanc% J 
hy wearing away a passage parallel to their former one, had noft \ 
the hill tbrming their western bonk, not in this instance c 
posed of granite, but of a soft alluvial tufa, yielded, at sotoft J 
distance up the stream, to the excessive pressure of the dammeijL I 
up waters. An immense excavation, still subsisting, wasbrok@qi f 
across this hill, through which the lake emptied itself into th» 1 
bed of the Monges at no great distance, and through which th* J 
Siotile still joins this latter stream, about three miles above their \ 
former confluence." 

Now, that the accumulated waters of the Sioulc, when arresvl 
ed by this barrier, should have undermined, and thereby forced, \ 
a passage through a rock of so very soft and yielding a nature, 
aa that of the argillaceous hill alluded to, is by no means sun* 
prising ; neither need we doubt that the river may have worn a 
channel through the subjacent gneiss to tiie depth of IS feet 
since the period at which its direction was changed. 

But when the same conclusion is extended, as some geolo* i 
gists seem disposed to do, to the gorge of gneiss or the valley i 
excavated in the plateau of ancient basalt, through which the. 
river afterwards ilows, I would ask, what proof have we, dia^ 
iu these latter cases, the valley was not of anterior date, and. 
whether, if it had not been already in existence, the river ought 
not to have surmoimted tiie impediment opposed by the lava 
current of Come, rather than to have worked its way through 
the more elevated and equally unyielding barrier to its left? 

The most, therefore, wo are entided to conclude from th^ 
phenomena exhibited near Pont Gibaud with respect to di« , 
action of rivers upon the compacter kinds of rocks, is, that oat ., 
recent lava-stream, namely that portion of the coulee from the 
Puy de Come which is seen near the town, has, ance an epoch ,j 
more remote than that of the earliest records of the country, 
been worn by the action of the stream to the depth of about ^ 
50 feet. 
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■ Other instances are, however, given, in wliich the amoonl d 
the excavalion has been as much as 70 feet, and in llie \ 
rais it is stated as still more considerable. Yet even here there 
must be allowed to be a wide diclance between what the rivers 
are proved iohaveeff«;ted,and ihedeplh to which miuiy valleys, 
attributed on all hands to the operation of water, are seen to 
penetrate into the rocks which Iwtind tliem. 

Nor ought we to leave entirely out , of the ac^-otint the fact, 
that no excavation bearing any threat resemblunee to the geiwral 
form and width of our valleys, has l>een shewn to have resulted 
from the action of the present rivers in Auvergne. All the in- 
stances adduced seem to be of narrow and abrupt ravines, which 
ar« strikingly distinguished from the easy and gradual slr^ of 
the valleys, at the bottom of wbiiji they are found ; and though 
it may be contended, that, when the ravine had been worked te 
a certain depth, varying according to the nature of the rock, it 
would become undermined, and in this manner be gradually 
videned, nntil it acquired the shape and dimensions of an ordi- 
nary valley ; yet it seems singular that, if the post-diluvial lavas 
of Auvergne are of the antiquity Eupjioeed, and if the ordinary 
effect of rivers is to produce in course of time such valleys, no 
instance should have been ptunted out presienting a. nearer re- 
eemblance to those of other countries, than liie ravines depicted 
in Mr Scrope's volume. 

This geologist, however, goes on to shew, that the valleys in 
Auvergne cannot have been formed by the action of a dtluge, 
because the ancient, or, as I have called them, the ante-diluvial 
currents, are not all found nearly about the same general level. 

" Had the valleys," he contends, "been excavated by any 
one simultaneous cause, the lava-currents, which had flowed 
into the fresh water basin, would be found nearly, if not alto- 
gether, at one uniform level, and such as had flowed since at 
another nearly uniform level. Now, instead of this, the cur- 
rents are found at all elevations, from ISOO to IS feet above 
the present water-channel." 

But Mr Scrope appears here to have forgotten what he had 
himself before estabhshed in his sectioi^^,{|r^^tW< ^VMBelVi 
that the fresh-water limestone went on forming after the vii. 
canos bad begun their erupVTOns. 
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' Hence it is evident, that (he level of the liottom of the lake 
would be gradually rising, go that the lavas of latest ejectioa : 
would naturally occupy an higher potltion than the rest, and S \ 
-hody o\' water, which should have swept away in certain c 
the upper beds, whilst it spared them in ulhers, would produi^ I 
pi'ecisely (hat irregularity of level, which 19 adduced as a ds> \ 
i^ided objection to the possibility of a deluge. 

With regard to the post-diluvial lavas, I am not aware of^ 
any case wbidi lends support to Mr Scrope's position, 
true thai they have not in every instance descended to th« 1 
lowest level of the valley in which ihey are situated ; but thin I 
circumstance may be seen explained by Messrs Murchisoii and 1 
l.ydl, in their judicious remarks on the Ckeirei of Auvergne *, 1 
and may have very naturally arisen from the cooling of the ] 
lava having t>een compklcd, before it had time to continue its 
sluggish course to the extreme point. In a considerable num. 
ber of instRuces, however, where any stream lay in the direction 
they took, they have actually reached its bed, and in these 
cases, as we have seen, the depth to which the river has since 
worked its way is an index of the amount of destruction eSectcd 
«nce that remote period. 

The other arguments of Mr Scrope, which appear to have 
the same drift, need not perhaps detain us so long. Thus, he 
states, that the strips of the fresh water formation, which rise 
from the plain of Limagne in long tabular hills, owe their pre- 
servation from denuding forces to the cappings of basalt they 
possess. Now, such a capping, he contends, although it might 
^^ defend the subjacent stratum from rains, frost, &c. would form 
^^Hp very insufficient protection against the force of any violent 
^^Bidehige or general current of water. 

^^M But this ai^umcnt, if of any force, is applicable in an equal 
^^kdegree to all other countries in which basaltic or other compact 
^H^cocks occur, and comes therelure under the consideration of 
^^ those who take up the question generally, rather than of those 
who hmit themselves to the phenomena of Auvergne. 

The existence of a crater in a tolerable slate of integrity, €»• 
liecMtly when composed of loose scoriee, is, I am ready to admit, 
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a strong presumption thai no deluge can have swept over the 
country since the origin of llie volcano to which it belongs ; and 
on this principle, I have already given Mr Scrope credit for 
pointing out to us the effects produced by rivers upon lava- 
currents, which, having descended from such craters, we pre- 
8utne to be post-dilnviaJ. But, is the great mass of the volcanic 
products of Mont Dor or Cantal in this predicameut ? Has any 
geologist jwetended to trace the vast sheets of basalt and trachyte 
which here cover the greater part of two departments, to any 
thing like a crater, or connect them with cones of scorise? So 
far from this having been done, it seems to me quite impossible 
to determine in what direction they bt^an to flow,- or to avtnd 
Guspecting that the circumstances under which they were ejected 
essentially diflbred from those which exist at present. 

The examples, therefore, brought forward by Mr Scrope can- 
not affect the question concerning the (n-igin of such valleys as 
these, which every one must allow to dilfer widely from the 
ravines he has pointed out to us, and which, from their perfect 
sitnilarity to the valleys of denudation found in other countriex, 
we are bound, in consistency, to attribute to one and the same 
cause. 

I should, however, lay but little stress upon this classiBcation 
of volcanic products, were it not true, that the distinction in their 
ages is found generally to be accompanied with corresponding 
variations in the characters belonging to them. That such is 
the case most geologists appear to admit, and even Mr Scrope, 
although he objects to it in theory, adheres to the distincdoo 
in practice. 

That there are exceptions to the universality of this remark, 
I have in many places of my work admitted, but, generally 
speaking, it is certain, that those lavas, which I have termed 
posidilnvial, and which are posterior to the valleys of the 
country, put on the appearance of such melted matters as have 
flowed in the open air j whilst those to which I have given the 
name of aniediluvial, seem, for the most part, to have been pro- 
duced under a certain degree of pressure. If, as we may infer 
from Mr Scrope's own statements, the ancient lavas of Auvergne 
were ejected at the bottom of a fresh water-lake, and if that 
Jake chanced to be of a certun de^, vW o 
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jteneral characterizes ihese prodiicU may be accounted for by 1 

the pressure of the siiperincumlient water; but, as the samfr ] 

tffoct might result from the weight of n considerable bed of tuff j 

or Bcorias, the occasional occurrence of compact lava beds, even I 

amongst subaSHal voleanos, need not so much surprise ns, ] 

When, therefore, I remarket), that no genuine basalt had, to 1 
ray knowledge, been found amongst the lavas of those volcanos 
which are st present in activity, and that their ejections do not, 
appear to exhibit the same coluninar arrangement which belongs 
to the igneous products of an earlier iige, I by no means meant 

to deny the possibility of such oecurrinr-, but only toawaken at- j 

tention to the point, in the hope that other observei's niight oat- I 

certain its truth or fatseiiood. I 

The distinctioQ, however, which I have attempted lo maintain* 1 

between that irregular prixmatic structure, which is the mere < 
result of contraction, and is so well exhibited in the modern iavA 

of Niedermennig, and that of articulated columns which is de- I 

rived apparently from the mutual pressure of spheroidal con- 1 

cretions, be it true or false, will not be overturned by the obscr- | 

valion, that in some instances a void apace exists between die I 
respective columns of the last mentioned kind. For it is evident, 
that the compression which converted (he spheres into polygons 
would take place whilst the material was yet soft, and that a 

further degree of shrinking might therefore be expected to occur, I 

before it became perfectly cold. J 

This, I conceive, furnishes a sufficient reply to Mr Scrope's A 

objection in page 149 of bis Memoir on Central France, es- .{ 
pecially when backed by the ingenious obser\'ations of Jlr Gre- 
gory Watt, published in the Philosophical Transactions for 1808, 
from which it appears, that, after a melted mass has become in 

a great degree consolidated, chemical affinities continue to de- . 

velop themselves, and crystalline arrangements to take place. J 

But I trust I have already said enough to prevent misconstruc- 
tion, in case I should in any subsequent treatise, in which it 
might be inconvenient to introduce reujarks of a controversial 
nature, think proper to adhere to those views which I had taken 
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SSS Dr Diiubcny on the Diluvial Tficory, 

up previously to the puUicatioii of the writings I have been 
obliged here to allude lix If I stood alone in these opiaions, 
I might perhaps bow to the nuthoHly of iudiTiduals more esclu- 
wvely devot^l to ti>e study of geology than myself, who have 
arrived at opposite coiiolu«ioDa ; but when I seeitbe best natu- 
ralisti divided, a&d even some of tJiose inbo adopt, to ' a certain 
degree, the 'Vievrs proimaed to be subttituted fur the diluvial 
theory, compelled to caU ia the assistance of soaielbing of the 
same kind to e>plain certain refractory pbenomena, I think it 
best for the present to retain Oiy original views on these'points, 
which are slill espoused by the individuals who 6rst gave them 
curreocy in tliis country, and wlucb^ vihether true or falte, eerre 
at least to convej- a clear conception of the relation existii^ be- 
tween the volcanic products of tbe districts I have described. 

I ought not, however, to conclude this long, epiule, without 
bearing my humble testimony to the merits oC the work which 
first induced me to address you, and expres»ng the satisfaction 
J have experienced in perusing a treatise on Geology, which, 
tmlike some of those which preceded it, ia distinguished no less 
frir tiie number and general accuracy of its details, than for the 
philosophical spirit in which it is conceived. 

I am quite prepared to admit, that the accounting for all the 
phenomena exhibited on the earth's surface, not only consistent- 
ly with the present laws of nature (for on thai point I suppose 
we are all agreed), but also without having recourse to any ope. 
rations but those we are eye-witnesses of, constitutes in a man- 
ner the heaii ideal at which our researches should wm, and 
would, if successful, elevate geoU^y, to the rank of the exact 
sciences. But we must be on our guard, nevertheless, not to be 
Jed away by the charm of simplicity, so as to overlook the diffi- 
culties whicli seem at present to stand in the way of such an 
explanation, and imagine tlie object within our reach, when it 
is seen only perhaps in distant and doubtful perspective. 

Whether, too, the modifications which the author has chosen 
to introduce in the Hultonian Theory be an improvement in it, 
seems to me questionable i but be that as it may, the surviving 
supporters of that hypothesis will welcome with acclamadoa 
a disciple who has maintained, with so much skill and research. 



and on the Origin of the Valleys nf Juvergne, 299" 
lUusIrious founder were now alive, he would testify as muctt 
delight as at tlie discovery of the granite dikes of Glen Tilt, 
when he saw the concluBions, which he had deduced from a more 
imperfect Eitrrty of geological phenomena, rendered popular ij 
the south by the ingenious reasonings of one, wlioni, though he 
cannot certainly be said to belong to the '* Oxford School of 
Geolc^," as it is somewbere called, Alma Mater will, I am su 
be always pnxid to number amoo^ bet aims, 

OxroBD, J'an. 15. 1831. "■"'i 'H'lTw '■!■ i '■' ■■""• - 
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On the Characters and Affinities of certain Genera, chiefiy be- 
Icmging to the Flora Feruviana. By Mr David Uok* 
Librarian to the Liitneon Society, Member of the Imperial 
Academy Naturie Curiosorum, of the Royal Botanical So- 
ciety of Katisbon, and of the Wernerian Society of Edin- 
bur^, he (Concluded from p. 1^2.) 



*^: 



QUILLAJA and KAGENECKIA. 

1 iiESE genera, together with Vaicquelinia, I consider as con- 
stituting a small family, differing essentially both from Rosacea 
and Spiresacece in their erect ovula, and from the latter, nlso, 
in the valvular sestivalion of their calyx. The habit of the 
plants composing it Is likewise abundantly different, and they 
are mostly inhabitants of tJie southern hemisphere. This fami- 
ly may be termed Quilla^ew and it may be characterised aa fol- 
lows : 

QtTILLAJEffi. 
^ria^ACEAKvii Fabb. Kunlh el Dfc. 

,T^ £-SduE, sativatjone vnlvatui. 
rETAiA 5,' Tactnils cftlycints altenia ; qumdoque nulla. 
Stamina drfioitd ninneniu (10 v. i&y caljiA inserta : anOura biloculsrea. 
PiBTiLLOU : anaria S, baa) cunuaU, unilocutariai mula Duiaerow, crecta : 

tlyfi S: siiffmala iDtiiletit, unilaleralia, papillosa. 

Semina dmillc] n-dine luturas (bllkulurum Intemic inaerta, adacendenlis, 
■pice alata : utnbUko liaailari i letla sunpiex, membiaiucea i al&iiinan nuU 

n£ convotutK : radieuJa cotjlc. 

iniUtuii. -%'C'Ly^H- wMBiHMn , 



lur 



£MBHTb erectuhi 'im^yJ^ifoit^TciliaceEc, 
donibus brevktft terel, nmbilicD 

Arbores (pricipue Arner. Austr.) I'utia vUcfi 
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QUILLAJA, Jtfoi. J^uM. 
SuEOMAorituoa, Huli el Puvoa. 

SlUEClllABtA, Wild. 

Cnlffi' S.ndiia : lociniii ovatlB, olitugiuacuUs, craa:^ dena^ tomentod^ mtrtpne 
liunotlis, Ritivallone valvitUi dl«iu ibidem cotinalus, itelltelOTink, 6. 
luliuB, canuisus, gUber, cntoralui, necUunferus 7 h basibus dilalatu ti!*- 
nientonim altemorum const 1tuIU9,ejus<leiiiijue lobU a caljce jiBriiin rls- 
vatU, ■ubratundii, emaij^natia I Ptiata fi, calvrini* ladnm altenit, 
■pRthulata, uneuic ulata. Siainlaa 10, ttuplici online dbposita; baU- 
nara laburoin disci emarginoturis, et hinc medio calydnarum laclniarura 
inserts; attera Taud caljm tunientnaee ttuertB, pi^lixi^ue 0]>posita : jSa- 
iMiita uuhulntn, glabra : anthera introrsK, biloculares, pcitato mado in. 

Omria 5, tuOienlDHa^ Vn unuin A-utgulum quad c<Rinata. Stgti'b.Ai'i- 
tinctl, cumpressi, gtabriuiculi, tfmniiialm, Hubinde maturescenti fniciu 
UDilateniles. Stigmata talidem, unllnteralia, recurrato.patentia, minik 
tlasime papillwn. Fructiu: JalliaiR &, connaU, patentee slyln unilate- 
roli. persisteiiti inslructi, unilnculares, polrspermi, flututA filifonni 
iitTtei|ue defciseenlea : nofni ventncmia, cruitaceis, inttis pulkls. Stmi. 
na l»si iuteriori loculonim insetta, adscendentia, apice al& obliqui mem' 
branacelk punctatissimi liixlructa : ambiMeo basilari i leitA aimi^iei, cms- 
loce^. Cietera ut in ordiiie. 
Acbiirea (Chil. et Bras.) teinpenireHlet. Folia allema, 
pulu- 8, petioiurea, cOdima. |-lores aHymbaii. 



ptlielata, buSni^l^l^^ 
ed, 2. SttS.—J'oir. bH^^ 



I. Q. laponaria, fbli'n ovalibus pl<!nimquc dentatis. 

Quillnja saponaria, MoL HiiL Hal. ChU. p. ISS. ed, 2. S! 

G. p. ns. 

Q- aineffinsdcrmDa, Dmnni/. Prtid. 2. p. G4T. 

Bmepnadennos emar^iiatus, Huia 01 Paoan Sgit- Veg. FU Perw. it 

ChiL 1. p. Saa Gen. p. 141. t. 31. 
Suicgmarid emai^^inats, Willd. Sp. PI. 4. p. 1 1 23 — Sprmff. S^t. Feg. t, 

p. 440- 
Ball, in Cliili sylvis coplost in Here el Puchacay provlneiis. — Airii M 

Panm. Yl- Floret a Deoembre ud l-'ebruarium. Vulgb Quilki s. 

Cullay. (V. s. Bji. in Herb, l.flmb.) 
ArLor procera (GO-pedaliH), tVondasbtaima, aemnervirena. Ranufi ler«te£, 
piibescentes. Folia altema, petinUila, ovalia v. mi) oblonga, obtiua, 
»a;piti9que emarginata, margins p!erumt]ue dtMitala, KBp& tamen inCe- 
Ijerrlma, coriocea ; juniera leviter velutiua ; advlla ULrinque glabra, vi- 
ridia, Lucidula, i:oaUI BubtuB promiiiuia veniai^ue angulo acuta obliqui 
tranaverais vix consplcuia, aeBqiiipnllicaria, pnllicem luta. Petioh bre- 
vissimi, vix lineam Wgi. Sti)nAa !, purvEC, lanceobtK, acuUe, mem- 
branaceic, canalicuIatiE, puberulu, fuiceocentes, caducK, petinlo cuiqiie 
BilnotiE vix Inngiores. Ftarei albi ? plerumque lerminales, subsolitarii. 
aut phires (3 v. S) cnrymbaaL PedaaaM antiunciBles cum ppdiceUis 
breviaiiinis wiculali, deiis^ veluUni, incani. Branttel^ oUongie, ob- 



;, deciiluj. J*rtuia vlx caljce 
lon^ura. 
Obj. 1. Cortlce saponis loco ad vestlmenta Iiiiea mundifican^ incolie 
utuntur ; et ex eudem contuso globulos mogiina cunficiunt et dimidio 
r^ali sioguloa venditant — Huii tt Pavon, I.e. 

uepfr cnlurem !Fru)^Doaum usuqiant. Testa M- 
iiiiresceute siej)^ ba^i disrujita ! 
Pituila a Muliufl pcHUi^ dc»:nfVA. 



of certain Genera in the Flora I'truviuna. 
2. Q< bmcifoliot folila lanceolulin acutif. 

Hoi. in Unsiiik^Sello. h- (Y- «• 'P- '" Herb. Ijunb.) 
Arbor facie peculiar] fer^ ad Pcrsoooiaa quibusdam accidciiE. Ramuli te> 
retes, pube lenemniS vesUIi. Folia alt^nia, petiolata, lanceolaU, j 
acuta, cartil^rieo. utrinque f^laberrima, costS veitisque obliqu^ rectli, I 
ptominulia, ramiMis instructii, exx^tk viridirt, lucUlii, subtCia pallidiura, 
opBca, baai attenuata, i-3-pollicaria, serauDciam vix ultra lata: mar- 
gine obtusn, callodn, parum incraasato, iuteserrinio, v. rar{) nonnullil I 
prominenlJiB (dentlbus obsaletia) oniato Pelhli S-S ILnea* loagi, mi- J 
pii p^iiusculL Stipula2, parviE, ubiungm, CBrtiIiiigiiieie,niBce!<centeai 1 
cadutie. Floret 5 t. T, corvmbosi, lerminalea et axillares, sed pie- I 
TUtnque axlllarea. Pedunaili vix acmipoUicarifs, anguleti, ealyceeqtm I 
denil velutini, incani. Oeajia 5, ieaak tometitosa, coalito. /'ebUa I 
caljce lonj^ioro. Diaci lobi erouiarea, magisquB elEvat[. Slamina Ion. I 
f(iara. Filanunla aiUtma piriini infra loborum disci spices lnAertm>' I 
Stgli pubcEcenies recurvaLo-patentea, pauUb craauures. Ctetera onb I 
nini) ut in geuere. 

' KAGENECKIA, Ruiz el Pawn. 

Calgr craterifonnia, estua lO-costatus, fhictu miturescenti auctua I perab- 1 
leaa : livibo &-fidii, intds annuln pariim elevato, tIx membranaceo, o' 
circumciBfitniti instnicto; Ja£u ovatis, Rcuminatis t. obtuns, recur 
patulia. Peto/u nulla P 51aTflinu delinit^ numeroaa (tA); fiumiii 5 li 

(Ciiljcinia altema ; aelara per paria labU iisdem oppuaiui : ^filamenta subu- i 
luta comprcsai, ]ieraigtmtia, basi dibktatu, et in annulum cunfenuminata, 
atqu? aubinde totum indumentum (aucia et caTJIatis calycls coniitituunt t 
anlhera cordato-oblongie, intrurnse i loeulii bnsi aahitis, divergentibuH, ad 
spicem uique dUtinctis, nee confluentibu^, luDf^tudlnallter dehiscenti. 
bus. Otmria in circulum digeata, unlliicularia : ocWu pluribua, erectia. 
tStsti corapreaai, glabri, termiuales. SUgma campllcaluin, fet& Ut in Dei- 
}iA>nio, diaca cucullalo, demiim marfcintlius refleiis convexo, dens^ papil- 
loao. Capnda S, folllculares, amninb ut in Paoni&, Aeatk Eeriiieo-tomen. 
iivof. nutprii'H maxim^ produi:ta, et aubinde Mylua quasi unllateralia, 
Stnina apice membranaceo. alata, aaniai-oiilea, an^lo inte- 
. .. serLa, imbricata, ileclinato-birtzuntiilia ; vmbUuo Itasilari : 
simplex, (lb interioreni exterior! intim^adhierenteni, membranacea: 
aiqumm nullum. Embryo erectua, luteEi:ens ; coif/led<mei siibrotundo-cor- 
iliitBe, fuliacece, costS prominent! aubcarinatie, contrari^ convatuire ! ins' 
quitatene, aeaquilineam latie ; lobo allfro minore, accuinbent) ; nuJwnA) 
teres, crassa, obtualasima, cotyledunibus triplb breiior, centripeta. Flu. 
mnta conspicua. 
rbines (Amer. Auatr.) Folia allenui, simplicia, HnpuitBtala, lemilata i denti. 
culis sbaidulasia. StipuliB ndnimie, yluBiiulafBrmes, caduca. I'lorea (er. 
tnino/n, potygamL 
Obs. Dubito aone flaros veii omiim6 apetoli, atque !n eadem v< divenl 
arbore seiu dietinctL 



Kageneckia obbnga, Rms et Pavan Sgit. Veg. FI. Ferun, tt Chil. I, 
p. 289. 

L^dKa Ly^r, Mot. SUt. Nal. ChO. ed. 2. SCO. 

Hob. in Chili monlibus ad Conceptionia urbem — Ride eC Favon. }-f. 
Floret ab Augusto in Decembrcm. Tu/j/S Guayo Colorado, et ex 
MoUni L^dajr didtUT. (V. a. sp. in HeiU Lftnb.) 
Arbor G-orgyalis, semperdrena. J^oUa petiolata, obionga, v. rarius ob(i> 

vuta, oblusa, aeiruLita, deulkulis a^iLue ^UtiduLl w:u.Vi, 'k)d^M^\'b.. 



jiul.vflperi 
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■tmctis, hinc quaa! obtuala, vt subincl? falls obtUB^ semta sb BUCtdTl- 
bus Huprk citatie dicata ; curiaceii, ritfiiJa, glabra, subtile palluHura 
fer^qiiR |rlaut!a, lioai atlenuatai cobIS vaUdfi utrinque prumineiiti, venia 
tr3nav?ni£ arcuatii, ramnsissimls reticulata, polliraria v. tripnIJjtsria, 
tIi polticem lata. Pelioli brcvisiilnii, vix 3 lineoa lonfji. coiAl utrinque 
elevatfi, marginali, lienlicuiiB obsDleLia. Florta in apice rBiuulorum 
cotttarii. Peduncali aemunciBles, anf^ulati, breriaium^ pubeacentes, 
apice in calycem illUtati. Csteni ut in f^enere. 
Obi- F.x tnincis optimge trabea ad cedlflcis construendi extrahuntur. 
Folia amarlisiina et ail Telires jnterniittentei iWpelleudal pnescribi po>> 
BiinC, lad queni tisuin spvtiem BequtnWui iticolie Pemviani adhibunt. — 
BuiM tt Pama, 1, c 

9. K' laantolala, fbliia lanceolatis nboratiave nembranacna : glandults deu- 
tL-uliiruni persistent ibus, floriiius corjmboaiB. 

Kagenectia lanceolata, Raix el Pavoa SgU. Veg. Fl. Pento. et diU. 1. 

p. 290. Gen. p. US. t. 37. 
Ilab. in Csntie Pravinciie Feruvianurum cuUibus. — Ruin el Paoaa. 
]•). Floret Norembri et Detembri. (V. a. sp. in Herb. Lamb,) 
Arbor S-org^rnlig. FoTia alterna, jietiolnta, ob.ivala v. knceolata, Bi:ota, 
Taii obttisa, eleganter crebr^que nerrulata, aerraturia antronda |^lan- 
duU persistenti terminatla ; inembranncea. utriiique glabra, lieviMi- 
ma, Bupi% virldia, vix jwiita, aubliis pnlltdiura et pulchr^ renulnsa, 
pollicem T. tripollicem lonjpi, semi v. aesquipplliceni lata; a Salice 
tnyrainiti ad S. trinndram fiimiS variantia. Pelioli auprk concavi, aub. 
tTu eonresi, tineam v, sesquiliiieam lucifp. marine obsolete denticulatL 
Stijmla 2, minimie, S-l-dentatoe, giunduliefomiea. Flera 3. v. &. sub. 
enrymbnai, pcdjinralati. Pedanculi sesquiiiolliciireii, glabri, anguiali, 
apiee sub calyee incraaaati. Cal^x trateneformia : lae'oait ovatla 
minatia, acumine recurvato, extfu poree puber^ilia, intiia di^se It 
tusis. Qetera ut in generc 



THEOPHRASTA and CLAVIJA. 



iti^^^^ 



Mr I.indley has already defined tlie limits of these ti 
ra in a most satisfactory manner, and I have nuthiiig to 
the descriptions of them by that eminMit botaniet, except that I 
Jim! the ovarium to be uniformly one-celled in both, and fur- 
nished with a central placenta, originating solely from the con- 
fluence of the umbilical cords with the pistillary column, having 
no trace whatever of a partition. A close relationship between 
these two genera and Jacqumia, being clearly established by thtir 
unilocular ovarium, alternate leaves, peltate feeds, and copious 
horny albumen, with an erect embryo, ihere cannot, I think, be 
any question as to the propriety of referring them to MyrainetB ; 
of the correctness of which arrangement Mr Lindley seems now 
fully aware, although, in his excellent Collectanea Bolatiica, he 
referred them to Stryehnece, to which, no doubt, they both 
bear also very considerable affinity in their peltate seeds, copious 
horny albumen, and fohaceous embirjo, aa4 ■m fea fana toA 



ofceHain gciKra in tie Flora Peruvian 
structure of their ripe fruit; but they differ essentially in their" 
unilocular ovarium, and in having alternate leaves. As to the 
sestivation of corolla, it appears to be only of generic importance 
in Strychnew, for in Strychnoa it is valvular, while in Carissa 
we have the twisted and imbricate aestivation of Apocinetc. I 
consider the Strychneie as forming an osculant group between 
ApociffetB and Mt/rslfiea^ but abundantly distinct from dthw, 
to entitle tfaera to rank as a separate family. 

The late Sir James Edward Smith iias expressed, in Rees's 
Cyclopeedia, a susfMcion of Jacquin's Tkeapkrasta hn^ifblia 
being identical with the Erexia of Plumier, the Theopkraata 
americana of Linnieus ; but this last having a large, polysper- 
mous berry, and the former having seldom more than two seeds 
in each, completely sets the question at rest aa to their specific 
difference at least. For ripe fruit of the former, namely T. 
Imtgifi^ia of Jacquin, I am indebted to Mr Fanning, who col- 
lected them in Caraccas last year. 

THEOPHRASTA, Jum. (an etiam JI.'hw. ?) 
Calyg campanulatus, S.partitus, vascularis, cartilagineO'Conaceus : ladniu 
eUiptico-oblongis, margine erori denliculatis, leslivalione imbricatie. 
CoroBa campanulsta, TBSCiilsris : liilnia brevlsalinuB : faa^c dilatata, pea- 
tagoua : linifa patulo, S-loboi fo^ ratundstis, marglne erosi crenulatiii, 
fEBtivntioiie imbricatU. Corona annulus elevatus, uigulHto-lobHtUs, car- 
noaus, fomicBtus, faucem circumdngens. Stamina 5, tubii inapita i JUa. 
menia compressa, iatetni dilBtata et cum tuba CRrnllte cnnnats : iml/ienB 
ovato-oblongffi, bilocuUres, eitrorsfe 1 duplici rin^ longitudinaliter de. 
hUceates, appendlce rosteLlilbnnI, obtu^ e fllamenti apice s. cunnectivi 
elongatiune, orti coroaatE? [ Pollen &riDaceum : PUIilhan 1 : ottartum ti- 

tb«ruiii, aubrotundum, unilciculare : ovu/ii numeronimia : gtiflut teres, tnib- 
ftttenuatua : itignui capLtatum. Bacoa sphsrica, cniatacea, unilucularis, 
g^, ,_, _.. . ,.._.. o_, ,^j._ _._ . 
dm 
I 
hit 
T. 



evalris, poljapeinia, irreguluriter cumpeoB. Semina peltala, placeirtce 
mBgnie,ceDlraU,5Ucculentse»ubiniiDersa,propebaEm interiorem chalaza 
cava inBtructa : leila aimplcx, niembranacen, superficie mu'cilaginoro : 



copioaum, comeuni. Embryo BPBCtua, partm eicentileua : aOgli- 

fiiliacec: nvfico/d cylindnicei, obtustl, vagi. 

laculffi (Antill-) non lactcsccnlcs, more Falinaruni caule aimpliei, comafron. 
iot&j aemperviretM. Folia alUrwtbm eenferta, itmSqve vfrta, pattnlia, nib- 
vtrSdllata, mlueinlia, oilanga, eoriacea, rigida, glabra, late viridia, pedaSa 
aetqiiipedalia, margiiit uadulata el copuKi (hiilalo-tpinoia, dentiius mag. 
tubtSmttiealii I baai apicenue lapiii truteaiu f tubliit palUdiora, lavii. 
I, ootid traui$am£, ekvatb, obtu4&, vmai immersw i tuprA prmterUm He. 
le relicidato-venota, venia suAindg prtnniaulit. Flores Urmmalei, race- 
i. Hacemi plurei intra Jolia naonditit milliAffi, brevUiimi, oix bipullicttras. 
Coiolla hujia ordiTiis nuuimi, albi. Bacca magniludine Poml s^lreetrie, 
hdescerts- 
\. T. Jusiim, 

XDABY MAKOH 1831. Q 



S84 Mr D. Don on the Characters attd Affinities 

Theophra«U Jussiipi, LiniL Cull. Bat. L SO. 
T, aniericBnii, lAnn. Sp. Ft. i. p. *12? Stearlt. Obi. p. 59. 
T. HcDricl, Ham. Prod. Ft. lad. Oceid. p. »7. 
Ereais. foliis squU'olii longiasimii, P!um. Gen. p. S. t. 25 ? /cm. L; 
Aob. in ninpanlotK montibus. D. Ijthape. Gulielmu Itaaultoa. 
f>. Fu^ Lc Petit Coco. (V. T. cum flare, et b. sp. mm fructu in 
Herb- Lamb.} 

I am still disposed to consider the Tkeophrasta of Liniwiu 
as identically the same genus, if not the same species wilh that 
of Jusaieu. Plumler states the corolla of his Eresia to be cam- 
panulate, and so it is represented in the figure, an expresnon 
which could not apply to the corolla of any species of Clamja, 
nor would so accurate an observer as Plumier have overloolted 
(he remarkable union of the stamens in the latter genus; and 
although the rude representation publislied by Burmann has 
the flowers very much smaller, and in longer racemes, yet the 
figure of the fruit, and ihc general outline of the leaves, aconrd 
precisely with the plant of Jiissieu, The disposition of the 
fruit in the figure itself, shows that the spike of flowers is in- 
debted to the imagination of the engraver for part of its length. 
No mention is made of the place whence Plnmier obtained bis 
Erfsia, but as it is known that he only visited Martinique and 
St Domingo, it is very probable that he found it in the latter 
idand. 

CLAVIJA, Puh et Pawn. 

THEOPHRAST-E Sp. AveU 

Calj/e 5-partitus : laetnUi juborbiculatU, concavis, tenuisdm^ et eros^ semitf- 
tig, lestivatiatie imbricatU. Corolla roCats : lulmt brevjssimus : Hmtia 
S.lobuBi lobii Eubrotundia, caniosla, niarriae tenuis9lm& crenulatia, a«ti- 
vatioQe jmbricatU. Corona favch lO.loba : labit obtusis, camosia, gum^ 
oepd sulcia antheris ImpreHsU exarstis I conniventlbus, faucem omninA 
opeiientibus. Stamina 6, tuba inserts : jSaiaenta in tubum pyismiiU- 
tum nmnlnb c^onnata ! anehera trigonte, biloculare^ in discun SLallatuni 
cohcerentes ; hculia eubt&s adnatia, cartila^eitv bivalvibus, lumiilts, 
lotiffitiKHnaliter liehiscentibus, apice confluentibua, basibua aolutis, vii 
[ OTMucUsj (fc^afis profundi bisuleatiB, hino postlc^ quodrilobiE! PU- 
} Bffum 1 : Di-oriuiB liberum, uniloculare : ovKlii nuraero iudetennimitii : 
lus apice attenuutus: Stigma eiiguum, truDcatum, niinule papUo- 
Buui. Bacca giobosa, crustitcea, unilocularia, evalris, polyspemui, nunc 
TBiltis mono T. diaperma I Cietera ut in pnecnlente. 
Fruticea (Amer. £quin.) nan bctesoentei. Caulia timpHeiiiimus, more PalUA* 
ram apioe froTuloaut. Folia allertuUim conferia, nnrfifae jwfcWio, oAbfWS, 
cDriacm, glabra, refioWi'o-vntiua, margine dentala-tpitioia v. iiifi^iiii iJiaii jna 
tioli ban railoii. Flores lerminalet, raceme», alii uul i 
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'Oaa. 1. Annulus corolte fiiucis ^ pUcis lobomm Umbi ejusdem cert& ortum 

Jacqiiinia cum TheophraatS et CIbt!jI omninb congruil cal^ce et coroM 
oestivatione imbricatls, fkuce ooroUie coronata, baccS crustacei unllocu- 
Uri eralvi, Eeminibus peltatis plaeenla! centroli inaertiK, tesU ampUd 
superflde mucilaginnsfl. embr^'one erecto fere in azl albiumnU moEni 
comeii catjledonibuB foliaeeis, radiculi cyliadraceS vagli ; atque fouis 
nuFgine callasis, in apice ramanini i 



i cyliodraceS vagli ; atque 
jn^rtis, petiolisque baei L 



^K * Foliis margine inltgerrimis. 

1. C. macmcaTpa, foliis spathuhCo^blon^ aculia rigidls eubtiis puncttUs, 
petlolis vix pollioaribus, raceoiis lun^ssimis peodulia. 

Clariia macrocarpa, Rvix et Favon. Sgiil. Veg, FU Peruv. el CltiL i. p. 284. 
Gn. LSO. 

Hoi. in Cucbero et Munce PeruviiE nemnrlbus, Ituix. at Favon. fj. 

Tu/so Lupuran de Monte. Floret Augusto et SeptembrL (V. s. sp. 

in Herb. I.amb.) 

Fruiex biorsyiklia. Folia gpathulato-oblonga, ocula, int^^irimB, marBine 

carlilogineo^ laliujicula, acuta, subrcflexa, vald^ coriacea, rlgida, reticu. 

Iatt>.veD0UE8ima, peilalia v. Besqulpedalln, subtiis punctis impressui, nu- 

meroBls, cost£ mediA validissima. Petiola vix tinc^iales, crnsai, caliosi. 

Racefm nuiueroai, penduli, apithamiei v. pedalea, glabri. Flons qu^m in 

aeteria dupl6 m^ores. Baeca g\oh('SS,, pal;$iperma, pomi ajfivealrii mag' 

nitudine, in FL Peruv. Gen. t. 30. depicta- 

2. C. hngifoSa, fblila spathulato-Ianceolatis acuminatia aubmembranaceis, 
petiolia tripollicaribus, lacemis eieclia piibesceiitibus. 

Clavija longifolio, Huin el Papon. Si/sl, B^i, Fl. Perua. et ChU. i. p. 284. 
Hab. in Pati et Macone Pcruviie runcationibus. flui* et Pavoa, fj, 
FL Augusto et SeptembrL (V. s. sp. in Herb. Lamb.) 
Fmtex fi-pedalia. Folia sesqui v. bipedolia, inierii^ attenuata, quilm in prce- 
cedente subatantii magia tenuiora, fer^ membranarea, latitudinc pnimB. 
ria et Kepi ulcri. Bacenu erecti, subapicati, puberuli- Flarei aparsi, 
mult& minore*. Sacca polyspenna, Ceraai raagnitudioe. 

3. C spatlmlala, foliis oblongo-spatliulBtia obtu^s, peUolia aeequipoUicai'i- 
bua, racemis ercctls leviusculis. 

Clavija apathulata, Rvui et Pavon. 1. <;- p. Sl^a. 

Hoi. Id PuKuao et Munte Peruviie sylvis. Bui* el Pavon. Tj- FL 
Septembrl et Octobri. (Y. b. ap. in Herb. Lamb.) 
Frulex S-ulnaria. Folia pedalia, v. ultri, latituiUne S.pollicaria, submeiiibra- 
nucea. PeHoH nunc bipoUicares. Sacemi erecti, glabri, 3-1 poUlcBres. 
Bacca polyBpenna, Ceran magnituctine. 

i. C. penditia, foliia lacceolatis, racemis longia pendulla. Buix et Pavim. 
1. a L p. 885. 

Hab. in Pozuzo Peruvitc nemoribus Imis. Jluiz et Pavon, Vi- FL 
Septembri et Octobri. 
^^<]iilis et ullii. 
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• • Foliis margins denlalO'ipnofit. 

6. C. emala, foliia eloncato-lanceoktls acutia t^os(Ml«DtatU, petJuIU ib). 
imlcularibuB, racemiii uetiaulia, baccis subdUpemiis. 

TheopbnsU InnglluUs, Jacq. CotL, ir. ji. 1S6. HorU SchxnL i. t. IIS. 
Spnng. Sgit. i p. 670. 

Bai. ad Caracu. Jaegui», D. Fanit^. Yf. (V. i. sp. in Herb. I,uiib.) 

Cautit dmnlicUsimus, IS-pedalis. faHa sesqnlpedalia, bsai acuta. Jk. 

Mud S^pollicaTes. /'Jdrsi aurantlacL Baaa laagaitadine Cereri ti. 

norif, nibf^obosa. crU9tace«i lat«ril]us psriini cmnpreMs, uniloculi- 

rU, cralvis, plerunique diapecma, rnro mono v. tmperma, bad aljce 

et apice Btylo persUtentttMia iDslxucta : cnuftt iatba riroia, nervli 

TenUque pluiimia perafnnta. Smima peltaU, conaaU, mbatandl 

pulpcal capioift tecta, subinde drupaoea ! aquS tepidft madida pulpi 

cadn Tolumiuos*, bud chalasA ampli amcaTiuai-uia orbiculats no- 

tata I Into cartila^tea : attimnmt nugouin, corneum, pdl^aill mmi. 

ImuiBcet ard^ adnBreati Y«atitum. Embryo erectua, axUis, lacteui : 

oMyMMira ovales, aubfduwefe : mdiculfl cylindracea, obtnn, cotjrle- 

donibuf ■ubstqualis. 

S, C. miMala, foUU cuDeato-lancenbtis acuminatis splnoao-dentatii^ peti»- 

lis aemipollicaribue. 

CUvija Ep. DOVI, Herb. RmM it Pavoiu 
Hub. in Gua^aquili- Joannes TafaUa. }~). (V. t, gp. in Herb. Lamb.) 
Fi&t vix pedalia, spatbulaCo-oblonga, acumiiiata, basi acuta, msieiiie 
ainuato-iieiitBta, undulata ; dtnlUiua spinosis: Petioii aemuncialei. 
Flories nondiim vidL 

KAUVOLFIA.— Z'/. Peruv. 

With the professed object of giving an amended diaracter rf 
Rauvo^a, Ruiz and Favon have described and figured a genua 
of plants possessing no affinity whatever with that of Linnciu. 
It ia difficult to account for the reasons which led them to com- 
mit so grave an error, as the habit and characters of the two 
genera are so widely different. A careful examination of au- 
thentic specimens, both in dower and fruit, of the specie^ de- 
scribed and figured in the FUira Peruviatia, has satisfied me 
that they are referable to the Verbenaceee, and that they are not 
generically distinct from CiOiarexylwm, a genus which appears 
to have been destined to be confounded with Rauvolfia, for 
WiUdenow, as we find from M. Eunth, in the Nova Genera ei 
Species Planlarum, had referred certain species of the former 
to the latter genus. All the species of Cithareaylum agree in 
having the limb and throat of the corolla thickly beard^, and 
the leaves ^mple, with thar footstalks thickened and articulated 
at the base to the stem, indicating thereby another close analc^ 
to the Jasmines, forming part of the same natural class, which 
likewise comprises SelafftTUa, Oleina, and CcHumelliacea. 
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CITHAREXYLUM, Liv,>. ^^| 

RAUVOLFIA, fluu et Pavon. ^^^| 

Syil. Linn. DIDYNAAIIA ANGIOSPEHHIA. ^^^| 

Ord. Nal. T£EBENAC££, Brown. ^^^| 

Calsa cunpanulBtuB, &-7-denUtus. Corolla criyce longior, tubutusa: Umbo 
&lobo, patentl, supi^ cum fauce dene^ barbato : iatiit subiequalibuB, retu- 
sia, leatiTDtione imbricadB. stamina 5 v. 4^ aubiEqusliB, lituci inserts : 
JBammia breFlaadma, glabrs: anihera linearea, nfatuace, bilaculsrex: beu. 
Mn intern^ longiUidiiuuiter debiscentibuB, bui snlutiB, tandem aubdiver- 
gentibiia. PittUSwo 1 : oivirium ^loculare : ouufis EotitariiB : rHjpna ca- 
pltatum, minute papilloaum. Drapa dipyr^na: nueuli* OBWU, bltocula* 
ribiu, bine coavexia, mlcatia, inde planiusculis : locuJii monoBpermiit, 
bui interiore (bsBulIl cum stylo cummunicanti, BubstsntiA cellulosfi fkri^ti, 
instnictis; teiM iHiBrwrf mmibranacea, cellulosft i o/Jummnullum. «m- 
trgo erectuB, lacteuB: eotyledotKi oblonnEi plan(M;onvesiie : radictili in- 
fers, cjUadracei, pardm atlenuatfi, rerta, cot^ledonlbus ter breviari. 
ArboreB v. Frutic^ea (Amer. Colid.). Baniuli aapi aboriivi, ipinaKenlia. Fo- 
lia oppmita, iniliiiiia. Petloli bati catloai manifciti arliautati. Florea ter- 
niiiales, TOcemim v. aolUaTii. 

1. C. flexuouim, spinositm ; ibliis eUipLico-oblongiB mucrnnuktls integem- 
mls aubtiis tomentosis, racemia paui^ifloris, calycibua S-dentatis. 

Eauvolfia flexuosa, R«U el Pavmt Fl. Ferus. et ChU. a. p. !6, t. IS2. 
f. a. 
Bab- in Peruvire fmticetla ad Huanuci urbem, et in PrcwindiB Huama. 

Plies et Tarniffi. Ruix el Pavott. ^. Fu^ Turucasa, L e. spina obtusa. 
(Y. s. sp. in Herb. LiiiqI).) 
Frultn biorgyalia, ratnasiaairauE, Bpinoaue. FoBa pollkaria, v. aesqui. 
poUlcaiia, suprk rvigosa. Florei parvi, ocbroleucl, odore suaviaslmi). 
Z>rupa atropurpurea. 

9. C retumm, saiaoaum ; foiiisobavato-utilnn^Bretusisiutegerninis Hubtiui 
tamentosia, racenuB paudfloria, catycibua S-dentatis. 

Bauvolfia mBcrophjIla, Buiai et Pavon 1. c. 3. p. !6, 1. 153. f. b. 
Hob. in PeruviEB collibuB arenosia vers 
/aAi> I}. Vulgi Ctiama et Spino 

Fralex bioreyalis, spinoaus. Folia b( 
SpiTua vaBillorEMi. Racerai nunc m 
jorcB. Drupa nigra. 

3. C. dgntalam, Ineime ; foliis obovatu-oblongis dentatis glabris, racemis 
multifloria, cal;cibuB angulatis multidentatis. 
Bauvolfia dentata, Tafalla !USS. 
Hob. in Peruvia ad Maccoa, 179*. •Toannei Tafalla. h- (Y. a. sp. in 
Herb. l.amb.) 
^^E Frulese inermis, erectua, ramosiaaimua. Folia oliovato-oblongo, den. 

^^^t lata, V, rariuB subintegerrima, vald^ coriacea, ri^da, utrinq^ue |;rla- 

^^H bra, nitida, pulllcaria v. paullS ultiL Racemiit multiflorua. Calffa 

^^H angulia prominentibus, limbo acut^ G-7-dentatus. 

^^E^ C. Lgcunikt, inerme ; foliis llneari-lanceuiatia obtuaia iiit^erriinis gla- 
^Hpb| racemia paucifloriB, calycibus inlegris. 
^B Kauvolfiii Kp. novn, Pavon. !USS. 
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Hab. ill Meiico, SetM el Moattno. Tj. (V. i. sp. in Herb. Lamb.) 
Frutcx inennls, Firgatus. Banaili cortice cinerea^bicantL Folia 
margine mlc^rriaia, pai^m revoluta, \\x UDcialia. Drupa nigra. 

5. C- huidum, inerme t falila elliptico'obloiigis obtuais baai acutis utiin^ue 
glabtis, spicis elongatis nuUiitibus. 

Citharexylum clnereum, Sataeet Mooinno lUSS. non £. 
Hab. in Meiico. Seiae el Moanno. Vf, (V. B. gp. in Herb. Lamb.) 
i^olin S-ti-pollicaria, supii ludda, aubtiiH reticulkto-TEnoaiBdima, vpix 
mucronuio perbrevi inslructa. Petiali imdalea. Solicit pBlmares. 

6. C. Seatai, inenaf ; fullia avatia acumitmtia Biibtbs pubescentibus, Sf^di 
elongatia nutantibua, ramls telra^onis. 

Citharexj'lum quadranguure, Seue et lUocinno MSS. 
Hab. in Meiico. Sase el Moeiniut. Tj. (V. b. sp. in Herb. ILanib.^ 

FeSa fteaqui v. tripuUicaria, membranacea, pubescentia, nipi4 demliiii 
uudiusGula, pinnate nervogB, bas! obtusluH:uliL Spiatt palmares. 
Oaa. A C pulvemlenlo et qiiulrangulo omnlnb diversum. 

7. C ^ne, ineime ; foUis ovato-lancealatis acuiia meinbranaceis gkbris, 
apicii eloDgBtia nutantibua. 

Hoi. in Mexico. Seiae el itfoctano. 1] . (V. B. Ep. iu Herb. LamU) 
Folia 2-4.unciaIia, acuta, menihi anacea, glabra, baai acuta, pinnal^ 
nervoaa. Spica S.poUicarea, nuCantea- 
e. C Jlfodnnl, inenns ; fa!^ avato-lanceolatia acuminatis subtus tonKO* 
toaia boai rotundatia, gpicla elouga.:U pendutia. 
Cilharexylum tomentoaum. Seme ei JUoeinao MSS. non Kanih. 

Hab. in Mexico. Seise tl JtfocJnno. Tj- V^- >- sp, in Herb. Lunb.) 
folia ampla, ovato-lanceoIatB, acuminata, Integerrima, coriaeea, supti 

C;a, nitida, aubtCia ramuliaque dena^ I'ulFesceati.toiaentaBa, io- 
toUa. Sjdat (omentoste, penduls, pedales et ultrL Calyi pen- 
tagonus: i&n/jcii/js pTominentibua. 
0. C. KUTHuwn, inemie ; foliia eliiptlcis mucronalis coriaceis glabm, apicii 
erectia paniculatls. 

Citbarexylum acarioaum, Sesse et Moeinno ifSS. 
Hab, in Meiico. Sesse et Mociniio. Tj . (V. 9. sp, in Herb. Lamb.) 
Folia !-3.pDllicaria, venis prominulia. Petiali brcves. Spiem erertie, 
3-£-unciaIeH. 
10. C. emplicviB, inerme; foUig subaeasilibus oboratis oblongbve retuaia 
mucrnnulatinque coatatia scabria, aplda erectis mumfloria, ramia tetii^Dnla. 
Citharexjlum elliplicum, Seiat el AloeimM MSS. 
Hab. in Mexico. Seue et JUooirmo. I; . (V. e. sp. in Herb. I^mb.) 
Folia pollicaria, subsesailia, scabra, apice retusa cum mucronuio. 
Spiea erectcE, S-uncialea. 



1 1. C. ineanum, inerme ; fbliis ovatis serralia aubtiia n 
tibua, spicia erectia, dentibua calycinia insqualibus. 

Cithare^luin incanum, Sene et Sfodnna MSS. 



Lulisijue pubesccn- 



1 Herb. ! 



Sesia et Mocjnno. h. (V. , 

Folia ovata, acutiuacula, serrata, raro aublntegenima, aubtiia copiot^ 
cinereo-pubeacentia, baai attenuata. Pelali sentuncialea. Sfic 
erects, sesqui v. tripoUicarea. Cali/ces S-dentati: detUiiui leciu* 
vis, inH.'qualibus ; onfvo etpailioo majoiibua. 
]2. C. fcnirum, inerme ; foltis elUpticis inucronulatiB subtiiE cinereo-lo> 
inenlosis Ecabria, apicia erectis Becundis, dentibus calycinis inasqualibus. 
Citliarexj'him scabrum, Sesse et Mmmino MSS. 
Hab. in Mexico. Seise el Moanrui. \r\, (Y. a. ap. in Herb. Lamb.) 
Folia I-S-undalia, auprSk acabnt, Bubtiia deng^ dnereo.pubeBceelia, 
baai acuta. PeMi aemuncialea. Spica erectce, 8-poUicaies. CalfMi 
5-dentatii (fenJibusrecuvJiB*. 0Tiii« -^oduLCtiare. 
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tploHoR of the F^-wheel and Pulley of the Turning- 1 
lathe to a given Length o/" Band. By Mr Edwabd J 
Sang, Teacher of Mathematics, Edinburgh. 

JCivBRT one accustomed to the use of the turning-lathe, is 
aware of the necessity for frequent changes in the velocity of 
the spindle. Each different materia! that is wrought,— «ach 
diameter of the various parts of the work,— and almost every 
different tool that is employed to cut it, — requires a particular 
velocity. The most ready means for effecting these changes, is 
to cut two series of grooves, one series in the edge of the fly- 
wheel, and a corresponding one in that of the pulley ; and to 
have these grooves so arranged that the same hand may fit up. 
on any one pdr of them. 

When the band is crosied, the formation of these grooves ii 
attended with no difficulty; for, while tlie sum of the diameters 
of the wheel and pulley is kept the same, the length of the band 
is unaltered. We have thus only to increase the diameter of 
the pulley as much as we diminish that of the fly-wheel; and it 
may be noticed, that the same band will pass over any pair of 
grooves formed agreeably to this rule, whatever be the thick- 
ness of that band. 

When the band is plain, the arrangement of the grooves ia , 
much more troublesome, and needs the lud of calculations too 
long and too intricate to be performed by the generality of those 
who are engaged in the construction of turning-lathes ; on tliis 
account, the adjustment is most frequently effected after re- 
peated trials. My object is to render these requisite calcula- 
tions so simple as to offer no serious difficulty to practical men ; 
fta this end, I will avoid every appeal to the complex operadons 
of trigonometry, and will use such expressions only as may be 
intelligible in the workshop. 

By no artifice can the actual performance of the calculations 
be avoided ; but, by entering the results in tables, the labour 
of one person may be made available to others. A complete 
(^able, to answer our present purpose, one whicli would only 
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give to the artist the trouble of inspection, would need to exhi- 
bit the lengths of the bands wliich would pass over all pullejt 
and wheels placed at vaiious distances from each other. The 
inconvenience attending all tables of triple entry, and the exces- 
sive labour of constructing such a one, forbid the hope of ever 
seeing it completed. Some mode must be devised which may 
abridge the labour of the calculator, without adding too much 
to that of the inspector ; and I have now to explain those coa- 
uderations nhicli may be supposed to have ted me to that 
abridgment which I have used : among these will be found all 
the principles which are necessary to the rightly understanding 
and using of the subjoined Table. 

When we have a table of the lengths of bands fitting on va- 
rious wheels and pulleys, placed at one fixed distance from each 
other, it is not very dilEcult thence to compute the length of 
band for any lathe whose axes are placed at a different distance. 
Conceive all the parts of the lathe last mentioned to be altered 
in proportion, until the distance between its axes is equal to the 
distance between the axcd of the former, and its parts will be 
found among those entered in the table. The length of band 
found for this size has only to be altered in the proper ratio, to 
give the length wanted, and the same might be swd of any other 
dimension. 

Let the diameters of the wheel aud pulley be equally in- 
creased : a tittle leflection will satisfy any one that the length of 
the band, the circumference of the wheel, and the circumference 
of the pulley will, all three, be equally Increased ; and that thus, 
as long as the diifereace between the diameters of the wheel and 
pulley is kept the same, the excess of the band above the circum* 
ference of the fly-wheel, as well as its excess above the arcum- 
ference of the pulley, is also unchanged. Now it is an easy 
matter to compute the circumference of a wheel when its dia- 
meter is known ; so that we require only a table of the excesses 
of the band above the circumference of the pulley, and above 
the circumference of the fly-wheel, corresponding to each diflk- 
rence between the diameters of these wheels. 

A table of these excesses, in the formation of which I took 
every precaution to insure accuracy, is subjoined. The iirst 
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ctJumn contains the dift'ereaces between the diameters of the 
fly-wheel and pulley, estimated in decimal parts of the distance 
between their axes, which is, throughout, regarded as the unit. 
In the second column, are inserted the corresponding excesses 
of the length of the band above that of the circumference of the 
pulley ; these excesses being, for the sake of interpolation, ac- 
companied by their differences. And the third column exhibits 
the excesses of the length of the band above the circumference 
of the fly-wheel, with their differences. The numbers in the 
first and second columns go on increasing, but those in the third 
column decrease. 

All the dimensions of any turning-lathe must be divided by 
the number which expresses the distance between the axes, be- 
fore any of them can be sought for in this table; and the results 
obtained from the table must again be multiplied by the number 
formerly used as a divisor, in order to obtain the quantities 
sought for. But this calculation may be avoidetl, by forming 
a scale of the tenth, hundredth and thousandth parts of the 
distance between the axes, and by using this scale in all the 
measurements. The latter method will, in all probability, be 
found the most convenient. As examples of the use of the 
Table, I will propose two questions. 



pimi 



I. On the pulley of a turning-lathe are already two grooves, 

le of 2.4, and the other of 5.0 inches diameter. The centre 
of the fly-wheel is distant 30 inches from that of the pulley, and 
the larger groove to be made on the fly is 25 inches in diame- 
ter. Requirerl the diameter of the otiier groove to be made on 
the wheel ? 

Dividing all these dimensions by 30, we obtain unit for the 
distance between the axes, which is the distance assumed in the 
table; 0.08 for the diameter of the leaser, 0.1666 for that of the 
greater groove on the pulley, and 0.833 for that of the greater 
groove on the fly-wheel. 

These numbers are just what would have been found on 
taking the dimensions with the scale above described. 

In order to find the length of the band, we take the difle- 
;jtence between 0.8333 and 0.08, which is 0.75333, and ent«r. 
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with this number, the first column of the Ubtc. Tlie 
numher which we can find is 0.75, opposite to which, in the se> 
cond column, is found 3.32044. To correct this for the re. 
maining figures 838, we multiply by these the tabular diffe- 
rence 1958, cutting off as many figures &om the right of the 
product as there are figures in the multiplier : thia done, we ob- 
tain the correction 653, which, added to 3.32044, gives 3.32697 
for the correct excess of the band above the circumference of 
the pulley. But, if we multiply 3.1415926 by .08, tlie diame- 
ter of the pulley, we have .25133 for its circumference ; so that 
the whole length of the band, the sum of 3,32697 and .26133, 
must be 3.57830. 

In order to compute the size of the new groove to be cut in 
the wheel, we observe, that, as the band now passes over a pul- 
ley whose diameter is 0.16666, its excess above the circumfe- 
rence of that pulley, which circumference is .52360, is 3.05470. 
Entering the second column of the table in search of this num- 
ber, and taking that which is immediately less, we find 3.05195, 
which has 0.61 opposite to it in the first column; to obtain the 
correction for thia number, we dixide 275, the error, by 1884, 
the tabular difference, aflixing as many ciphers to 276 as we 
wish to obtain new decimal places : the result of this division is 
146, whence the true difference between the diameters of the 
fly-wheel and pulley is 0.61146; but the diameter of the pul- 
ley is 0.16667, wherefore that of the fiy-wheel is 0.77813, 

These two results, multiplied by 30, give, for the length of 
the band, 107.349 inches ; for the diameter of the new groove, 
23.344 inches, 

II. The distance between the axes of a turning-lathe being 
32 inches; and two grooves on the fly-wheel having 38 and 34 
inches for iheir diameters : the lesser groove on the pulley is 
to be 3 inches in diameter ; required the size of the other ? 

Dividing all the dimensions by 32, we obtain, for the diame- 
ters of the wheels 1.1875 and 1.0625, and for that of the lesser 
groove on the pulley .09876- 

Enlfring the first column of the labJe for 1.09375, which ii 
the difference between the <linmetcrs of the first pair of groi 
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we find in the third column, oppoate 1.09, the number i 
To correct for the remaining figures, multiply 992, the tabular 
difFerence, by 375, and cut oft' three places ; these operations 
give 872, which has to be subtracted from 0.59297, becauae 
the numbers in the third column grow less. The true excess 
of the band above the circumference of the wheel, is thus 
0.58926. But the diameter of the wheel is 1.1876, therefore 
its circumference ia 8.7306i, and the whole length of the band 
4.31989. 

The circumference of the second groo»e on the fly-wheel 
8.S3794, wherefore the excess of the band above that drcunt- 
ference is 0.98196. Entering the third column for this num- 
ber, and taking the one immediately greater, we find, opposite 
to 0.98809, 0.7S in the first column. Dividing the error 614 
by 1195, the tabular difference, we obtain 614, which, annexed 
to 0.73, gives 0.7S514 for the true difference between the dii 
meters. But the diameter of the wheel is 1.0625 ; wherefore 
that of the pulley is -39736. 

These results, multipiied by 88, give, 

U For the length of the Hand, 138.2365 inches. 

U For tlie diameter of the New Groove, 10.4755 inches. 

If it be wished to allow for the thicltness of the band, 
have only to add to the calculated lengths, the circumference of 
e circle which has the thickness of the band for its diameter : 
the diameters of the grooves will be in no way affected by it. 

With regard to the accuracy of the calculaiions, it may be 
mentioned, that there is no probability of an error of the thi 
; diameters. To this i 
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0.00 
0,01 
0.02 
0.03 
0.0* 
0.05 
0.06 
0.07 



0.15 
0.16 
0.17 



0.21 
0^2 
0.23 
0.24 



0.S5 
0.36 
0.S7 



0.40 
0.41 
0.42 
0.43 

0.44 



Eiraaor Ihe laiglh of the Band above 



1599 
1603 
l60S 
1614 
1618 



2.00000 
2.0157S 
2.03152 
8.04735 
2.06323 
2.07916 
2.09515 
2.] 11 18 
2.12726 
3.U340 
2.15958 
2.17581 
2.19210 
2.20843 
2.92481 
2.24135 
S.25773 
2.27426 
2.29085 
3.80748 

2.32417 
2,34090 
2.35769 

2.37452 
2.39141 
2.40835 
S.4S533 
2.44237 
2.45946 
2.47659 
2.49378 
2.51102 
2.59831 
2.54565 
2.56304 

2.58046 
2.69797 
2.61552 
3.63311 
2.65076 

2.66845 

2.686i!0 
2.70100 
2.72185 
2.73975 



1623 
1629 

1633 
1638 
1644 

1648 
1653 
1659 
1663 
1669 
1673 
1679 



1698 
1704 
1709 
1713 
1719 



1749 
i7r.5 
1759 
1765 
1769 
1775 

1780 
1785 

1790 



Ei:iai of Ihe length of Bmd abovt 

2,00000 
1.98432 
1.9686a 
1.95310 
1.93757 
1.92809 
1-90669 
1.89127 
1.87594 
1.86065 
1.S4542 
1.83024 
l.fllSll 
1.80002 
J. 74899 
1.77001 
I.755O8 
1.74019 
1.72536 
1.71058 

1.69585 
1.681 1 7 
1.66654 

1.65196 
1.63743 

1.69993 
1.6085a 
1.59414 
1.57981 
1.56553 



1.46700 
1.45313 
1.43981 
1.42554 
1.41162 
1.39815 
1.38453 
1.37096 
1.35745 
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0.45 
0.46 
0.47 



0.50 
0.51 
0.52 
0.53 
0.54 
0.55 
0-36 
0.57 
0.58 
0.59 
0.60 
0.61 
0.62 
0.63 
0.64 
0.65 
0.66 
0.67 



0.70 
0.71 
0-72 
0.73 
0.74 
0.75 
0.76 
0.77 
0.78 
0.79 



0.85 
€.86 
0.87 
0.68 
0.89 



2.75770 
2.77570 
2 79376 
2.81186 
2.83002 
S.S4823 
2.86649 
2.86480 
2.90317 
2.92158 

2.94005 
8.95857 
2.97714 

2.99577 
3.01444 

3.03317 
3.05195 
3.07079 
3.O8967 
3.10861 
3.12760 
3.14665 
3.16575 
5.18490 
3.20410 

3.22336 
3.24267 
3.26203 
S.2S145 
3.3009s 
3.32044 
3.34002 
3.35966 
3.37934 
3.39908 
3.41888 
3.43873 
3.45864 
3.47860 
3.49861 

3.51868 
S.53881 
3.55899 

3.57922 
3.59951 



1610 

I8I6 
1821 
1626 
1831 
1837 
1841 
1847 
1852 
1857 
1863 
1 867 



1905 
1910 
191 S 

1920 
1926 
1931 
1936 
1942 
1947 
1952 



2013 
2018 
2023 



1.34398 
1.33057 
1.31721 
1.30390 
1.29064 
1.27743 
1.264S8 
1.25118 
1.23813 
1.22512 
1.31218 
1.19998 
1.18644 
1.17364 
1.16090 

1.14822 
1.13558 
1.12300 
1.11047 
1.09799 



1.02424 
1.01914 
1.00008 
O.988O9 
0.976:4 
0.96425 
0.95241 
0.94063 
0.92890 
0.91723 

0.90561 
0.8940+ 
0.88253 
O.S7IO7 
0.85967 
0.84833 
0.83704 
0.82580 
0.81462 
0.80350 



1336 
1331 
1326 
1321 



1264 
1358 
1353 
1246 

1242 

1237 
1232 
1827 
1281 
1216 
ISlO 
1206 
U99 
1193 



1167 

1169 
1157 
1151 
H46 



1129 
1124 
1118 



r 
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1.B5 
1.87 



1.92 

i.ns 

1.94. 
1.93 
1.96 
1.97 



S.00 



5.71480 
3.7+176 
5.76881 
5.79604 
5.82337 
5.8508S 
5.87B4I 
5.90613 
5.93399 
5.96200 
5.99016 
6,01848 
6.04697 
6.07564 
6.10450 
6.13357 
6.16286 
6.19240 



2759 
S772 
2786 
2S01 
2616 



2929 

2954 
2981. 



0,05993 
0.05548 
0.06114 
0.04693 
0.04S84 

0.03888 
0.03505 
0.03 135 
0.02780 
0.02439 
0.02113 
0.01801 
0.01512 
0.0 1237 



0.0 



181 



0.00746 
O.nOS.'il 
0.00347 
0.00180 

0.00067 
0.00000 



Having given an account aufficientlv clear, as 1 hope, to be 
understood by all practical people, of the nature and uses or 
the preceding 'J'able, I have now to exhibit Co sutli as would 
examine tlie matter more deeply, the processes which were used 
in its format ioD. 

Let TV and p be the diameters of the wlieel and pulley, d ti 
difference between them, aiid * the inclination of the free J 
of the band to the plane of the two axes. 

Then, we have 8in*=r-; and the length of each free paif 

the band */l — ^. But the length of that portion of the band 
in contact with the wheel, is '"(?+*)' and of that in contact 
with the pulley, p(~ — 1\ The whole length of the bandia 

thus V (4 — J*) 4- w(| +>)+ p(| — >) : which is equi 
ther to 

V'(4-rf') + d(l+()— p.; 
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or to i^(4— flP)— d^| — ^^ — wjir. 

Wherefore, the excess of the length of the band above the cir- 
(sumference of the pulley, is 

imd its excess above that of the fly-wheel, is 

Each of these expresdons is dependent only on the difference 
dj between the diameters w and p. 

In the actual computation, we observe that 4 — d* = (2 •(- <Q 
(2— d); and also that it=:sec t.i. sin f when i. sin f is 
very small. One example of the entire calculation I subjoin. 



d=l.T7; sin* = .885, 
Log sec 62° 15' = .33197 
Log 124 = 2.09342 



error 124. 

62° 

15' 



2.42539 = Log corr. = 



1.0821041 
43633 

266 



ft—d = 
4— <P = 



8.77 
.23 

.8671 

866761 = .931* 



18621 
1 


33900 
18621 


18622.8 


152790 
148982 



S808 

37S6 
83 



9 

w 
2 



d^ + ») 







Excess of band abov« pulley 
Excess of band above wheel 



= 1.0864940 
= 1.6707968 

2.6572903 

1.7601032 

.1860103 

0.4843023 

8390116 

339012 

4.7034038 
0.9311820 
0.8572151 

5.6346858 
0.0739669 



After this manner, I computed the excesses of the band, cor- 
responding for a while to each tenth, then to each fifth, to each 
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fourth, and to each alteroate difference of diameter ; narrowing 
the intervals as the rapid change of the differences required, 
until the last forty numbers were computed strictly. The 
somewhat irregular intervals that were thus left, I al\erwards 
filled up by the method of differences, taking care to leave na 
chance of an error in the sixth, hardly indeed in the seventh 
decimal place. The numbers which I have given are only to 
five places, and may thus be relied on as true to the nearest 
hundred thousandth part of the distance between the centres; 
except, perhaps, in one or two instances, when the rejected fi- 
gures were 50, 49, or 51, and when it was difficult to say whe- 
ther the last figure of the five should be preserved, or increased 
by unit. 

I need hardly observe, that when d is supposed to be nega- 
tive, t becomes so too, and that thus the two partial formulffi 
are but different cases of a single one. There are properly, then, 
not two tables, but, if the numbers in the third column be cou- 
ceived to be written beginning at the last, and proceeding back- 
wards to the top of the second column, and then returning down 
the second, while the numbers in the first column are made to 
run from — 2.00 to -|-3,00, the whole of the results form one 
series. 

If, in tlie lathe with crossed bands, w and p denote the dia- 
meters, a their sum, we have sin * = ^ ; the length of each free 

part of the band ii/(l ""— ) '■ ^^ length in contact with the 
wheel re (~ -f- »\ and of that in contact with the pulkj 
KJ I ^ -I- ^) ; wherefore the whole length of band i; 

V(4-.') + .(| + .). 
which is exactly the formula, chan^ng s into d, for the num- 
bers enteretl in the second column. 

If, then, we enter the first column with the sum of the dia- 
meters of the wheel and pulley (plus twice the thickness of the 
band), the opposite number in the second column will give the 
length of the band when crossed. 
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On the Development of the Vascular System in the Foetus of 
Vertebrated Animals. Part II. By Allen Thomson, M. D. 
kte President of the Royal Medical Society. Communi- 
cated by the Author. (Concluded from p. 111.) 

Development of the Respiratory Organs in the Ophidia^ 

Chehnia and Sauria, 

In proceeding to consider the development of the respiratory 
organs of the higher orders of reptiles, we pass from those ani- 
mals which are aquatic, either during the whole or some period 
of their existence, to those which are entirely aerial during foetal 
and adult life. 

The ova of the serpents, turtles, and lizards, are deposited 
and become developed in the same medium in which the adult 
animal respires; but in these animals, as. well as in birds and 
mammalia, a proper envelope for the foetus or amnios is formed 
by the reflection of the serous layer of the germinal membrane ♦, 
and the foetus is thus kept constantly immersed in a fluid till the 
period when it begins to inspire air into the lungs. 

It is well known that the respiration of the foetal lizard, like 
that df other animals, is first carried on by the distribution of 
the blood over the surface of the sac of the yolk. In the former 
part of this essay, it was stated that the observations of Dutrochet, 
SSmmert, Hochstetter and Baer, had shown that the embryo of 
the lizard becomes developed on the surface of the yolk, and that 
the blood and vessels are first produced in the form of a network, 
on the surface of the area surrounding the foetus. This net- 
work, like that in the ova of cartilaginous fishes, birds, and 
mammalia, is composed of the minute ramifications of the 
omphalo-mesenteric arteries, and of corresponding veins, which 
carry to the vena portae the blood that has passed through the 
network. The sac of the yolk, over which the vascular network 
spreads itself more and more widely as development proceeds, 
is at first situated near the internal surface of the shell, or other 
covering of the ovum, and the blood contained in its vessels is 
arterialized by the transmission of oxygen from the air without. 

• See Fig. 21 of amnios in birds. »». 
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After the first half of fcetal lii'e has passed, the j'olk sac is R- 
ODOved from the inside of the chorion, and its place is supplied By 
another vesicular membrane coming from the fcetus, whicb gra- 
duaUy expanding, entirely encompasses the fcetus, and on which 
the blood is now exposed, in order that it may undergo the 
necessary respiratory changes. The sac of the yolk still remains, 
however, covered by its network of vessels, which probably 
serve to absorb the substance of the yolk for the nourishment of 
the fcetus, or being now less exposed to the air, perform some 
subordinate part in respiration (Fig. 17, x »/). 

The vesicular membrane which supplies the place of the 
yolk sac as a respiratory organ, is the same part in a more ex- 
panded condition, which becomes developed in the balracbian 
tribes at thecommenceraent of their aerial existence. According 
to the observations of the authors already quoted, the allantois 
of the Lacerta agilis appears, at the earliest period at which it 
has been seen, in the form of a small vesicle hanging from the 
lower part of the abdomen, projecting like a process from the 
cloacal part of the intestine, and resembling in its form and 
position the urinary bladder (See Fig. 19, Part I.). At this 
time the allantois is covered by a network of minute vessels, 
which become more obvious as the vesicle expands. Conti- 
nuing to enlarge, it insinuates itself between the fcetus and 
the covering of the ovum (See Diagram, Fig. 18), and its 
farther progi'ess outwards being impeded, it expands laterally 
till it envelopes the fcetus in its amnios, and the yolk, with a 
double layer of a vascular membrane (Fig. 17. z ^). The 
vessels distributed on this membrane are the umbilical arteries 
and veins ; the outermost layer is the most vascular, and is ap- 
plied close to the inner side ol' the envelope of the egg, where it 
receives the full influence of the air transmitted to it from with- 
out. The allantois continues to act as a respiratory organ till 
the fcetus breaks the shell, or tears the covering of the egg, and 
comes out fitted for receiving air into its lungs, and respiring 
solely by these organs. The greater part of the allantois re- 
mains in the egg, in the Lacerta agilis, and the urinary bladder 
of the adult is formed by a part at its root separated from it by 
the urachus, on each side of which the umbilical vessels previ- 
ously proceeded to gain lV\e expanded 'pB>T^. at Uie vesicle. 
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The respiration, therefore, of the ftetua of the lizard, as well 
as that of all oviparous animals liigher in the scale, is entirely 
performed by the two membranes to which we have just alluded, 
viz. the sac of the yolk and the prolongation of the urinary 
bladder or allantois *. 

Many lizards and serpents, however, are not truly oviparous, 
bat retain their ova till the development of the fertus has pro- 
ceeded some way, in general till the allantois becomes sufficiently 
expanded to be fitted to carry on respiration ; and some serpents, 
such as the Coluber berus, are almost entirely ovo- viviparous. 
Id this last it is curioua to observe that the arterialization of the 
fiEtal blood is effected, though by a simpler apparatus, in nearly 
ihe same manner as that of mammalia, or truly viviparous ani- 
mals. The allantois of the viper, after expanding so as to 
enclose the fcetus and yolli, comes into contact with a vascular 
lining of the oviduct, and is closely united with it, so that the 
venous blood of the foetus is exposed to the influence of the 
oxygenized arterial blood of the parent. 

It is an interesting fact also, that in some of the Testudincs, 
the allantois, or at least a part of it, remains permanently in the 
adult, and that the umbilical vein continues as in the batrachia 
to carry off its blood to the liver. In the Testudo orbicularis, 
according to Townson, water is introduced into this sac, and it 
appears not improbable that the large urinary bladder, or per- 
manent allantois of the turtles and of some serpents, serves as an 
auxiliary in the function of respiration during the whole of life_-f-. 

Although respiration by means of gills is rendered unneces- 
sary, by the perfect state of the allantois in these reptiles, yet it 
appears, from some late observations, that at a period of the 
development of these, as well as of all the more perfect animals 
which have been examined, corresponding with that at which 
the branchire of fishes and batrachia begin to be formed, thq 

• The connexion of the sac of the jolk with the intestine has been demon- 
EtrateilaiaoinLheColuberiiHlris by Bojanus, Journal de Physique, 1829: anil 
Dutrochet haa shown very clearly the mode of development of the alkntoid 
in the viper, in the Memoirea de la Societ* Medicale d'Emulatinn, toitl. viii. 
Several preparatinna in the College of Surj^eoofl' Muaeum, London, illustrate 
these facts extremely well, and aome the sac of the yolk of the turtle. I 

^F t Sec Cams' Compar. Anal., vol. ii, p. 3*1). 
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existence of gills in a nidimenUiry slate, is iodicaled by the 
structure of the pharynx and surrounding psrCs. In the eax\j 
periods of developmimt, the distribution of the arteries especially, 
which take their origin from the buth of the aorta, bears a atii< 
king resemblance to the primitive simple state in which these 
vessels have been observed to exist in iishes and batrachia before 
tJieir gills are formed. In the embryo of tlie I^acerta agilis, 
while the cavities of the heart are yet single, Bacr has observed 
that the aorta is divided into five pairs of vascular arches, which, 
after winding round llie sides of the pharynx, reunite with one 
another above it to form the descending aorta. Baer and il^tbke 
have also observed, that while these sulxlivisions of the aorta— 
which may very properly be called branchial arteries^-exist, the 
sides of the pharynx are penetrated by transverse fissures, on 
each side of which runs one of the vessels rising from the bulb of 
the aorta. The same appearances have been observed by Baer 
in the fcetus of the Coluber natrix, at u corresponding period 
of its development. 

In these animals, however, the transverse plates of the neck, 
and the branchial arteries passing along them, do not undergo 
farther subdivision, or become more fully developed, like the gills 
of fishes or batrachia; on the contrary, the plates are gradually 
incorporated with the parietes of the pharynx, the apertures are 
entirely closed, ai)d the vascular arches are converted, by the 
obliteration of some parts and the enlargement of others, into 
the arteries, which, in the adult animal, take their origin from 
the right and left ventricles or cells of the heart. 

Unfortunately, the manner in which the farther development 
of these parts takes place lias not been observed, owing to the 
difficulty of procuring the ova of the saurian and ophidian rep- 
tiles at many different stages of foetal life. From the many 
varieties in the distribution of the arteries rising from the heart 
in these reptiles, it appears probable that this would prove a very 
interesting subject for investigation ; and it may be remarked, 
that no animals are better suited for observation, from ibe length 
of time that the blood continues to circulate in the foetus afler it 
has been taken from the ovum. 

Two of the branchial arches apj>ear to remain pcrnianeut, in 
oftJer to form tiie right and left roots of the aorta in tlie adult 



^P in Ike Fatus of Vertebraied Animals. 95S 

lisard and tortoise. Tlie anterior parts only of three other pairs 
of branchial arches also remain to convey blood into the carotid, 
subclavian and pulmonary arteries (See Fig. 19). 

The development of the lungs has been httle attended to ia 
the higher reptiles. In lizards and tortoises the lungs are double, 
and the pulmonary arteries are derived from the pulmonary arch 
on each side (See Fig. 19). In serpents, on tlie other hand, the 
lungs, as well as the pulmonary artery, are generally single ; but 
in the Anguis fragiUs, in the adult of which the lungs are double, 
Rathke has observed, that in the foetus they are at first single; 
they consist of a mass of dense gelatinous substance, in which a 
cavity is gradually formed ; in this animal the left is gradually 
separated from the right lung in the progress of development, 
and thecavitiesof the two lungs continue to communicate freely 

Ksith one another for some time. 

^r^_ Development of the Respirator!/ Organs m Birds. 

For the development of the ova of birds, the application of 
external heat, as well as the direct agency of air, is required, 
and a respiratory change of the b!o )d of the fostus, comparatively 
as extensive as that in the adult bird, seems to he necessary. 
This change is produced by means of the same membranes, viz, 
the sac of the yolk and ailantois, as those on which the blood of 
the ftetal lizard is exposed, and though these parts are consider- 
ably more developed in birds, their relations, as well as the mode 
in which they are supplied with vessels, are nearly the same as 
in the higher reptiles. But tlie facts relative to the structure of 
these membranes appear to be so well known, as to render it 
unnecessary for ran to enter into any detailed account of them. 
While the respiration of t!ie foetal bird is almost entirely car- 
ried on by the membranes of the yolk and ailantois, the struc- 
ture of the parietes of the neck and pharynx, as well as of the 
adjoining arteries, exhibits certain traces of branchiae similar to 
those already alluded to in the embryo of the lizard. These ap- 
pearances were first discovered by Rathke, and an account of 
them was pubhshed by him in the Isis, in 1825 ; it is since this 
time that the observations of this author have been extended, and 
tlie same appearances discovered in the linards, serpents, and , 
mammali^t by hinnelf, and by Husclikc, Baer and others ; by 
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which a series of analogies of the most interesting nature has been 
established between air-bri?athing animals, and those which are 
aquatic during the whole or some part of their existence *. 

From the manner in which the rudimentary intestinal canal 
is formed, it has been shewn that the anterior and posterior 
parts of the intestine constitute at first two shut sacs, into which 
the only entrance is by a large opening in the middle between 
them, by which they communicate with the sac of the yolk. 
Neither mouth nor anus, therefore, at first exist ; but both these 
apertures are afterwards formed by a wasting away or absorption 
of the substance of the germinal membrane, at tlie two extremi- 
ties of the rudimentary iutcsiine. The opening of the mouth 
(Fig. 21, e) appears towards the end of the second day of in- 
cubation, some days before that of the anus ia perforated. 
The mouth, or anterior opening into the intestinal canal f, 
has at first the appearance of a transverse slit, or cleft, on the 
lower part of the head. On the third day, tlie part of the in- 
testine into which this opening leads becomes wider anteriorly, 
and assumes the form of a cone, the apex of which is directed 
towards the tail of the embryo. The walls of this cavity, which 
corresponds in many respects with the branchial cavity of carti- 
laginous fishes, and with pari of what is afterwards converted into 
the pharynxof the bird, become thicker andof a firmer consistence 
at the same period. Towards the end of the third day six clefts, 
or transverse slits, moke their appearance behind the mouth, three 
on eacli side of the intestine. The foremost pair of these clefts 
appears first, mid the second and third after it gradually. The 
wall of the pharyngeal cavity projects slightly at the parts be- 
tween the clefts on each side ; it is here of a firmer consistence 
than elsewhere, and has the appearance of being formed of trans- 
verse bands, united anteriorly on the mesial line, Uke the branchial 

■ See the Memoira of Rathke in the Ili!pert. Gi^n^r. d'Anat. et de PhyaioL, 
toRi. vli., in the Edinburgh Medical and gurgical Juumal, 1S30; and in the 
Isis, 1825, Nn. G, and I BIS, No. 1 ; tliose of HuBcbke in the Isis, 1687, Nu. 1, 
and 18JS, No. S ; and those of Baer in Meckel's Arctuf. toL ii-, No- 4 j and 
in Bresdiet's Reperloire, 18^9; alsu Bacr, de ovi mammallum et hominli 
engesi Epistola. 

t The opening alluded to can scnrcety with correctness be called the 
mouth at this period, this cavity being afterwards formed befbre it, by Ihu 
growth of the superior and inPurJur mazills. 
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hoops of the fcetus of the balrachia or of fishes, before the leaflets 
of the gills are formed. 

The aorta, in the mean time, begins to <livide itself into 
vessels which correspond with branchial vascular arches. At 
the end of the second day, the aorta rising from the bulb be- 
hind the pharyngeal portion of the intestine, runs forward along 
the middle and lower part of this cavity, till it approaches the 
opening of the mouth ; here it divides into two branches, which 
separating from one another, proceed round the sitles of the in- 
testine close to the angle of the opening of the mouth, and join 
again near the vertebra! column to form the descending aorta. 
During the first half of the third day, a second pair of vascu ar 
arches is formed behind the first, which encompasses the pharynx 
in a similar manner, and towards the end of the third day, two 
other pairs of vascular arches being formed, the anterior part of 
the intestine is surrounded by four pairs of vascular arches, 
rising successively from the aorta on the lower side, and joining 
into the two roots of the aorta on the upper side of the intestine. 
On the third day, according to Baer, the fureniost of these pairs 
of vessels which may be called branchial, the one first produced 
is the largest, and makes the widest sweep ; the fourth, or poa. 
tenor, is very small ami scarcely perceptible. 

Each of these vascular arches, in winding round the side of the 
pharynx, passes along one of the parts which correspond to the 
branchial hoops ; so that each of the three clefts or apertures oo 
each side of the pharynx ia situated between two of the vascular 
arches. At the end of the third and beginning of the fourth 
day, all the arches, and more especially the fourth, l)ecome 
larger and fuller of blood, and, at the same time, the branchial 
hoops become thicker, and the apertures between them wider; 
but in the course of this day the first vascular arch, having at- 
tained its full size, soon begins to be less visible, both on account 
of its own diminution or partial obliteration, and of the enlarge- 
ment and increased opacity of the branchial hiwp along which 
it passes. Towards the end of the fourth day, this arch is 
wholly obliterated, and no longer allows of the passage of blood 
into the root of the descending aorta. A vessel proceeding to 
the head and neighbouring parts, which afterwards becomes the 
carotid, has, however, taken its origin from its most anterior part, 
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into which the blood is still propelled from the bulb of the aorta 
through the communicating vessel of the second arch (Fig. 30). 
While the first pair of vascular arches is obliterated, a fifth 
pair is formed behind the four which previously existed, pro- 
ceeding ill ihe same manner from the ascending to the descending 
aorta. At the same time, the first branchial aperture, situated 
between the first and second vascular arches, is gradually closed, 
and a fourth appears between the fourth and fifth arches. Thus 
there exist in the neck of the embryo of the chick fire \-ascular 
arches and four branchial clefts, corresponding with the appear- 
ances in the necic of ihe salamander and fish, and tlie analogy- 
between these animals and the feetal chick before referred to be- 
comes apparent (Fig. 20, m. o). Rathke has observed, that 
the distribution of the arteries, as well as the structure of the 
branchial hoops, in the ffetus of the Blennius vivip., resemble 
almost exactly those in the chick on the fourth and fifth days, 
Baer remarks, that he has never seen more than four vascular 
arches co-existent, in the embryo of the chick. In the embryo 
of the duck of four days and a half, I have observed four aper- 
tures co-existing, and four vascular arches very apparent ; from 
which it appears probable that a fifih also existed, though not 
easily seen from the small quantity of blood it contained. 

On the fourth day, the second arch also becomes less, and on 
the fifth day is wholly obliterated, while the third and fourth 
now become stronger. Towards the end of the fifth day (See 
Fig. 23, o), the three remaining clefts on each side of the pha- 
rynx become gradually less perceptible, and are soon closed by 
the union of the integuments on each side of the cleft. The an- 
terior clefts remain open longer than the posterior, and while they 
are closed on the outside, they are still visible on the inside of 
the pharynx, in the form of small cavities opening into it (Fig- 
23). The third arch, now the most anterior of those remaining, 
forms the brachial arteries. The vessels of the anterior extre- 
mities spring from the place where the third vascular arch joins 
the root of the aorta (Fig. 30, la). They may be perceived with 
ease on the eighth day, and after this period, the Wanch (ai) by 
which the third arch joins the fourth in the root of the aorta 
shrinks and gradually becomes smaller, till it entirely disappears 
before the I3th or 14th day ; at which time the whole of the blood 
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sent through the anterior branches rrom the bulb of the aorta, itf M 
carried la the carotid and brachial arteries exclusively, and ntf I 
longer reaches the root of the aorta. There now remain, there I 
fore, only four vascular arches, viz. the fourth and fifth paitv J 
(p r), from which the proper trunks of the aorta and pulmonaiy I 
arteries are formed. \ 

It has already been shewn, that, on the fifth day, the septum 
the ventricles is completed, and separates entirely the right 
r&om the left arterial cavity of the heart. These cavities during 
tbeir contraction propel their contents into the bulb of the aorta, 
which remains a single cavity for some time after the ventricJea 
are distinct. Towards the end of the fifth or beginning of the 
jxth day, according to Baer, the bulb of the aorta becomes flat- 
led, and the opposite sides of the tube adhere together along 
le central part, so as to separate it into two vessels, situated 
le by side, and enclosed within the same sheath. The vessel 
uated on the left side, becoming considerably shorter, after- 
,rds forms the root of the pulmonary arteries ; that on the 
It side forms the commencement of the aorta. As these vea- 
ls join their respective ventricles, they appear to cross, or to 
twisted round one another. I 

As development proceeds, the root of the aorta is more cot»^< I 
pletely separated from tiiat of the pulmonary artery, and a r&-' I 
markable change, at t)ie same time, takes place in the direction^ 1 
of the blood through the vessels into which they lead. Thfr I 
blood, propelled by the contraction of the left ventricle ihrough 1 
the aortic root (R), instead ^of going as before into all the vas- 
cular branches rising on the fare part of the neck, now passes 
only into the fourth vascular arch on the right side, and the two 
arteriie tnnominatse which arise from it ((, «, r, s) ; while the 
blood from the right ventricle is sent through the pulmonary 
root (P) exclusively into the fourth arch on the left side, and 
the two fifth or posterior arches {p. p) *. The fourth arch 
now becomes gradually larger, and becomes the freest made of 
communication between the ascending and descending aortfe ; it 
forms, in fact, ihe proper arch of the aorta. In the mean time^ J 

* Baer explainii this change by supposing tliat, nben the vools nf the pulu fl 
lOuuLiry artery and aorta arc n^parated, tlie bluud Hi'quires a new direction, fl 
Had is thus driven intu their respective vessels. H 



260 Dr AllcD Tliomsoii on the Vascular Si/slem 

the fifth arch on the left side becomes less, gradually carries a 
smaller quantity of blood, and soon after the separation of the 
aortic and pulmonary roots is entirely obliterated. Three arches 
only, therefore, now remain, viz. the fourth on the right side or 
the trunk of the aorta Jlself, its corresponding arch on the lefr 
side, and the fifth on the right, the two last of which soon after 
give rise to the pulmonary arteries. 

On the fifth and sixth days, ihe parietes of the pharyngeal or 
branchial cavity of the chick also undergo a transformation. Ac- 
cording to Rathke, the part intervening tjetween the mouth and 
the Rnt pair of branchial apertures becomes thicker and firmer, 
and is divided by a transverse groove into two portions (Figs, 
:H and 25.) The anterior of these (i), bulging out at the sides, 
forms by its farther development the inferior maxilla ; the pos- 
terior (a), smooth and projecting less, gives rise to a pendulous 
fold which overlaps the first branchial slit, and which this au- 
thor compares to llie operculum of fishes •- When the branchi- 
al apertures have closed, the neck begins to become much longer 
and narrower in proportion to the head and budy of the chick. 
The part immediately before the opercular covering, or between 
it and the maxilla infer., seems especially to be expanded in pru- 
dncing thiseloogation; while the opercular covering itself, and 
the part in which the posterior branchial apertures wore situated, 
remain adhering to the fore part of the thorax. At the same 
time, the carotid arteries are lengthened out, and the other vas- 
cular arches in the fore part of the thorax become straighter, and 
assume more nearly the position they afterwards have in the 
adult bird (Fig. 31, (, u, r, s,p). 

While these changes take place in the branchial hoops and 
vascular arches, the Lungs begin to be formed. The rudiments 
of these organs may be perceived as early as on the fourth day. 
The researches of Rathke + have shown that the lungs and au* 

■ Frum the draa-ings whidi Katlika has given of the fcetal Gah, Ibere can 
be no dnubt of the corret^tneES of thia conijiarlaun ; but he ^leenu to have 
omitteil to obaerve, that, before the farmition of the opercular bodv in the 
fcetus of the chid, the most nnterior branchial aperture is closed. 

■f- Sur b Diiveloppcmeiit des Organes Reiipiratoires, in Breachet's Itepefh 
tolre d'Anat. et de FhysiuL ; and traiislalcd iii EillnburgU MciUcal ai 
gtnl Journal, Jan. 1830. 



p^ 



irt t/ie Pectus of Yertebrated JnirruUs. S6l 

passages are developed on the anterior side of the (fsophagus, ] 
but ihey render it improbable ihat these organs are produced, 1 
as some have supposed, like a process or diverticuluiu of tho 1 
intestinal canal. According to Ratlike, the lungs arc formed a I 
short time before the trachea or bronchi ; they consist, on tbtt I 
fourth and fiflh days, of two small mucus-tike masses (Fig. 26^ 
A. B.) situated above the pericardium, and before the stomach- I 
The trachea and bronchi {P) appear at first like a thickeni 
of the lower side of the cesophagus ; the trachea is at first bo' I 
short, proportionally to the bronchi, as to be scarcely perceptible. 
On the fifth day these parts are increased in size (li^g. 27), and I 
have become more distinct, but they are as yet quite soHd, and f 
without any Internal cavity. On tile sixth day, the trachea it j 
elongated proportionally to the bronchi, and a cavity is evident 
in the interior of the lungs. This cavity, however, is confined 
to the posterior and lower part of the lungs only, and Rathke 
ilias shown that this part (Fig. 28, /) afterwards becomes the 
Mlulnr part of the respiratory organs of the birds. The ante* I 

T part (L), corresponding to the bronchia! part of the lungj i 
lull remains quite solid. On the seventh day, the cavity in the 
^lular part of the lung is increased, and the trachea and 
vronchi are become quite hollow; minute air-tubes radiating 
from the extremities of the bronchi, at the same time, appear in 
the anterior solid part. After this period the whole lung grows 
rapidly, and approaching the vertebral column and ribs, becomes 
firmly united to these parts. The bronchial part of the lung re- 
mains closely untied with the air-sacs till the 12l.hday (Fig. 29), 
when the vesicular part begins to increase with great rapidity, 
and envelopes all the viscera of the chest and abdomen a few 
days before the chick comes out of the egg. 

The communication of these air-sacs with the bones is not 
established till some days after the end of incubation. 

Each of the lungs, shortly after its formation, receives an 
arterial branch from the pulmonary arches (the fourth left and 
the fifth right branchial arches), (Fig. 30, p). These branches 
gradually become larger as the lungs are developed ; but as the 
blood which they carry to the lungs is returned to the left auricle 
by proper veins, the parts of the arches leading into the aorta 
behind the pulmonary arteries gradually become less. Tlui^e 
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communicating vessels (Figa. 29, yo and SI, p p' 3), forming 
the ductus boEalli of tlie bird, still retain a considerable size, till 
the period when the inspiration of air into the liiiigs takes place, 
when the wiiole of the blood entering the pulmonary arches 
from the right ventricle, is carried into the pulmonary arteriei^ 
and the branches com muni eating with the aor 
obliterated ". 
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Devdopmenl of the RespiraloTy Organs in the Faiiis 
Mavivtalla. 

As the ova of mammifcrous animals are entirely developed in 
the uterus, the blood of the ftetus is supplied with air entirely 
through the medium of the parent, and the respiratory change 
whieh it undergoes is comparatively much Jess perfect in these 
animaU than in birds. During the earlier periods of fcetal de- 
velopment in the mammalia, vascular membranes exist, ana- 
logous to those which act as respiratory organs during the whole 
of foetal life in birds; but these membraiies seem to be capable 
of producing the changes of respiration during a short time only, 
and their place is soon supplied by another structure, by means 
of which the bloodvessels of the fcetus are brought into intimate 
contact with tliose in the uterus of the mother. 

It has already been shown that the fcetus of mammalia, like 
that of other vertebrated animals, becomes developed on the 
surface of the yolk, and that, while the rudiments of the ftxtal 
organs are forming, the yolk is gradually surrounded by the 
layers of the germinal membrane, upon which a vascular area 
^milar to that in birds is produced. The foetus of mammalia, 
like the chiek in ovo, lies with its left side towards the yolk. 
The intestine of the fcetus necessarily communicates with the 
yolk-sac, as both these parts are formed by folds of the same 
layers ; and the vascular network of the yolk is formed as in the 
chick, by the omphalo-mesenteric arteries and veins. 

The yolk-sac differs very much in its relations in the different 
families of the order Mammalia-|-. In the common ruminating 

■ See Baer's Entwickelungsgeachithle tier Thiere, anil tlie Hepcrtolre 
G4a^Tale, torn, viiii 

* See IntroducUon to thia Easay — See Bner tie Ovi MannmUini) ^ 
minis genesL— Cuvler and Outrochet in &Ieninircs du Museum, « 
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animals, such as the sheep or cow, and also in the pjg and horse, 
the yolk ceases to incrcasG at a very early period ; the part by 
which it communicates with the intestine is lengthened out, and 
the sac of the yolk, collapsed and empty, remains hanging' fw 
some time from the funis of the umbilicus, attached by a long 
and narrow cord to a projecting fold of intestine (Fig. 39, xy). 
The yolk at this period has generally received the name of 
Umbilical Vesicle ; it still retains a yellowish colour, a spongy 
granular consistence, and the ramifications of vessels are visible 
on it till it at length disappears. 

In carnivorous animals the umbilical vesicle, or sac of the yolk, 
resembles, more than in any others that have been examined, 
the sac of the yolk in birds. In the cat it is filled with a sub- 
stance of a dark yellow colour. In the progress of development, 
however, it comes to have the shape of a long narrow vesicle 
lying parallel to the long diameter of the fffitua, and fastened by 
its two pointed extremities to the chorion, or outer membrane of 
the ovum (Fig- 33, of the Dog). 

In the ovum of the human species,* the yolk-sac, or umbilical 
vesicle, is very small and globular, and disappears shortly after 
theendof the second month. Butin therodentia, as in the rabbit 
or hare, the umbilical vesicle is highly developed, and the blood- 
vessels distributed on it comparatively numerous and large. At 
first this vesicle resembles much the yolk-sac of birds (Fig. 34), 
but in the later stages of development, it is expanded so as to 
form a vascular coi-ering over nearly all the parts of the ovum. 

The Allantoid Membrane, or expanded portion of the urlnair 
bladder, becomes developed in the fcetus of mammalia, in the 
same manner as in that of lizards, serpents, and birds. The 
umbilical vessels are ramified on it, and for some time after its 
first appearance it preserves the same relations as in these 
animals. 

In ruminating and pachydermatous animals in which the unv , 
bilical vesicle is small, the allantois is very highly developed, i 

and Emmort in Ileira Archiv., B. X. h. i EUimenbach anil Carua' Comp. | 

AnnL. — Dutrochet in vol. viii. of the Mdmoires dc la Soc. M^il. (i'Ettiuktion ; I 
and BojanuB in Meckel's Ardiiv. D. iv., and in Nov. Act. Pliya. Med. tutu. x. 

* See the description of the mambranes in the human embrjro, In the | 
Traits d'Awouchemens by Vel|>eau. Paris, 1B2D. Vol, ii. p- 230. 
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In the horse, pig, cow and sheep, its growth is very rapid imme- 
diately after its Grst appearance ; it fills the whole of the cornun 
of the uterus, or of the compailment which each ovuro occupies 
(Fig. 32, Z!^). It consists of two layers, the external being most 
vascular, and is filled with a trauaparent and sometimes gelatio- 
ous subiitance. 

In the cat and dog, again, the allantois. envelopes the fiEtus 
in its amnios, and the yoll<, much in the same way a&in.the 
^gs of birds (Fig. 33), leaving the yolk freeman one side, how- 
ever, during a considenible part of ftetal life. 

In the Rodentia, the umbilical vesicle is so much developed, 
that it appears to have taken the place of the allantois ; this lat- 
ter membrane is proportionally much less extended ; it re- 
tains its vesicular form fur a considerable time, and is enclosed 
between the folds of the umbilical vesicle (Fig. 34). 

Tiie outer layer of the allantois, from its forming a lining 
to the envelope of the ovum, has been called Eudochorion. 
The umbilical vessals are ramified principally on this part of the 
allantois, and being brought near into contact wdth the arte- 
rial vessels distributed on the lining of the uterus, tbe respi- 
ratory change of the blood in the umbilical art«ies is thus for 
some lime performed. 

Very soon, however, after the allantois has expanded, so as 
to fill the cavity of llie oteius, or of the different compartments 
occupied by the ova, and comes into contact with its parietes, 
the Placenta, or principal respiratory organ of the fcetal inam- 
miferous animal begins to be formed. The structure of this part 
may be most easily examined in the ova of ruminating animals, 
as in the cow. In this animal, when the vascular or external 
layer of the allantois lines the chorion, the extremiliesof the 
umbihcal vessels ramified on the allantois, leave that membrane 
at panicular parts, and join the chorion. This latter membrane 
then becomes uneven at the places where these vessels join it ; 
and as development proceeds, numerous little processes (Fig. 
S2, B) project from its external surface, upon which the capillary 
vessels of the umbilical arteries arc minutely ramified. These 
processes gradually prolong themselves outwards, and carry 
along with them the umbilical vessels, which gradually become 
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larger and more numerous *. At tiie same lime, the projections 
situated on the inner membrane of the uterus, corresponding 
in position and form with ihose on the chorion of the ovum, be^ . 
come enlarged i into these processes of the uterus the projecting | 
parts of the chorion are gradually inserted. These placental I 
processes of the mother are also very vascular, so that the umbi- I 
lical arteries of the fcetus carrying venous blood, are brought I 
into contact with those carrying the arterial blood of the iiterutf,. 1 
by the influence of which the necessary change or srterializatioA* I 
seems to be effected f , ' I 

After a little more than a sixth of the time of uterine gesta-' I 
lion has elapsed, at which period the foetus of the manimi'' I 
ferous animal corresponds in it9 structure to the chick in ovof I 
on the third and fourth days, rutiiments of a branchial appar^' 1 
tus, analogous tu those already alluded to in the higher reptiles I 
and in birds, are to be found. We are indebted chiefly to' I 
Bathke, Baer, and Burdach for the discovery and elucidation I 
of these interesting facts. The observations of these authors ' I 
have principally been made on the embryoes of the cow, pig,' I 
sheep, dog, rabbit, and of the human species, and the appear-' I 
ances they have observed in all of these animals have been so-^ | 
similar, as to warrant the conclusion, that they are common to j 
all or most of the mammiferous families. The general features ' I 
in the structure of the neck and pharynx, which assimilate the" | 
embryo of the mammiferous animal to that of the aquatic ani-' I 
mal in the early stages of their development, are the same 1 
as those already mentioned in birds. They consist in the" I 
shortness and thickness of the neck, the width of the pharyn-'- I 
geal portion of the intestine, the penetration of its sides by' I 
clefts, and the subdivision of the aorta into vessels corresponding I 
in number and distribution with the prinutive branchial arteriefli-' I 

Four openings on each side of the cesophagus have been I 
observed in the embryo of the dog, between three and four ' I 
■ See a paper by Sir E- Home, PhiL Trans. voL cxiL ; and Burdach'a . I 
FhysioL, B. ii. S. 534. . I 

+ Fur nn account of Ihe varietieaof the form and natureofllioplacenta in ■ J 
different claBsca of BnimaU ; see another paper by Sir E. Home in Ihe PhiL ''1 
Trana Carua' Comparative Anatoin;', 2d vol.^Jeffraj de Placenta, &c. •• I 

JANUARV — MABCH 1831, B J 
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weeks old * ; in ihat of ilie sheep of three weeks ; of the pig 
at three weeks (Fig. 9. pari I. and Fig, 37.)! and of the rabbit 
on the twelfth day; and in the liunian embryo of six weeks 
(Fig. 36,): in the embryo of the dog, some little time before 
that mentioned alwve, only three apertures are found. The 
buccal opening situated anteriorly to the branchial clefts, the 
inferior maxilla, the hyoid bone, and the opercular fold of inte- 
guments, which closes the anterior clefts, are developed in the 
S«me manner as in the bird. While three pairs of tlefts exist 
in the sides of the pharynx, there are in the dog (Fig, 35. wi), aa 
in the chick, only four pairs of vascular arches ; but Iwfore the 
first of these becomes obliterated, a posterior or fifth pair is 
produced, while, at the same time, the fourth branchial cleft is 
formed ; so that in the mammiferous animal five pairs of vascu- 
lar arches, and four pairs of clefts, exist for some time simulu- 
neously in the sides of the neck t, 

A few days after tlie appearance of the fifth ardi, the neck 
begins to elongate, the apertures are closed gradually on the out- 
fflde, and the lower jaw becomes more developed ; while the 
vascular arches undergo those changes by which the permanent 
arterial branches, arising from the heart, are formed. 

The first and third pair of vascular arches form the cuotid 
and subclavian arteries in Mammalia (Fig. S9. t, u), as in Hrds, 
and the second pair seems to be ivholly obliterated, or at least 
gives only a small branch ; in mammalia, however, the arch of 
the aorta, or permanent communicating vessel between the as- 
cending and descending aorta, is formed from the fourth branchial 
arch on the left side (r) of the oesophagus ; so that the order in 
ivliich the vessels of the head and supeiioi' extremities arise is 

■ See Tig. 35. the head of the fets! ting represented bv Baer, and ffiven iii 
the flrat port of the E.-nwy, which I have again inserted, in nnler that thi* 
interesting puint uf structure may be brought niDie immetliaUjly iKfore the 
eyea of the reader. 

-f- The vascular arches of mammalia are described bj Hathke and Baer in 
the greater number of embryoes in which they have t>een seen, as simule 
tubes { but, in one instance, the latter aiiChar observed, on the internal anil 
concave border of each vasrular arch another small vessel, of which, he etjt, 
" jen'ai pas pu saiair les rapports." Cuuld this have been the lateral « 
which, in the frog, gives off the smaller branches to the leaflets of the d 
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reversed ; the right innominata taking its origin before the vesael^ I 

of the left side *. I 

L- The pulmonary vessels appear to be given off by the fourtk 1 

K-h on the right and the fifth on the left side (p'p), the fifttt I 

I the right being wholly obliterated. While, however, the caroJ I 

i and branchial arteries become developed from the anterioi' I 

dies, the pulmonary arches do not continue to carry blood to I 

(■e root of the aorta, as takes place in those of the bird. The I 

Iftrts by which these arches communicate with the root of the I 

cending aorta (forming in birds the ductus botalli) becdhiQ I 

' gradually obliterated, so that of all the five pairs of vascular I 

arches in the embryo of the mammiferous animal, only one, ths' I 

fourth of the left side, remains prominent. ■ I 

While these changes take place in the pulmonary arches, thS I 

bulb of the aorta, from the single cavity of which the pulmona- I 

ry and systemic vessels arise for some time in common, is di- | 

vided, so as to form the roots of the aorta proper and pulmoa ] 

nary arteries. According to Meckelt, the septum which has se. I 

parated the left venlricle entirety from the right, appears to be J 

continued onwards into the bulb of the aorta, and thus separates I 

this cavity longitudinally into two compartments. The divi- I 

sion of tiie bulb is, however, imperfect for a time ; it advances 1 

gradually from the part next the ventricle to that from which I 

the vascular arches rise; so that, while the posterior- part is djj | 

vided, the anterior yet remains single, a communication being I 

left at this part between the aortic and pulmonary roots, which I 

admits of the passage of the blood from the right ventricle I 

into the aorta, when the pulmonary arches are obliterated 1 

(Fig. 39. A). When the division of the aortic bulb has just ta- 1 

ken place, the arch and descending part of the aorta appear to I 

be a continuation of the pulmonary rather than of the aortic I 

root, the latter appearing to lead only into the vessels of the I 

head and anterior extremities. The ductus arteriosus remains I 

for some time, as at first, short and wide, and has the appear- I 

ance of being an opening of communication between, or a defi- I 

ciency in, the parietes of the juxtaposed tubes; it afterwards be- I 

^Omes lengthened out and narrowed, and appears during a short I 

Wt* to bUds, the left innominata cornea otTCcoia the aoila Grst. I 

^B- "Meckel's Aichlv. B. ii. h-S; aQdJouniEiLCoED(l4meatBke,lQm \. J 



I 



S68 Br Allen Thomson on Ihe Vascular System 

period to pass froin the aorta to the pulmoniiry root and aorta 
continuous with it ; but about the tenth week in the human em- 
bryo, this part is dilated, and forms a more direct communiou 
lion between the ascending and the deseending aorta, and the 
ductus botalli is now Conned by another pari, viz. the end of 
the pulmonary root kddiiig into the «rch of tlie aorta (Fig- 4S), 
ThelungAof mammiferoua aiiimola are developed much in 
the same manner as those of birdo, at least in the earlier stages 
of their growth. They do not appear to be visible before the 
period when the branchial apertures bt^n to close. According 
to Ralhke both lungs are umultaneously produced ; they form 
at tirst one masB, which is soon divided into the rudimenlsdf 
the right and left lung by a longitudinal groove (Figs. 40, 
41, 4S, L). The apertures or tubes of the bronchi and trachea 
iseem to begin in the same way as in birds ; but the cellular part 
of the lung docs not become so highly devi'loped ae in tbem, 
and is intimately uuitvd with the bronchial tubes throughout 
the whole lung. (See the figures taken from Ralhke). As the 
lungs become larger, they receive vessels from the pulmonary 
arches, which gradually enlarging as the fwtus becomes de- 
veloped, divert the stream of blood from the artertal duel of the 
aorta. This latter tuning now diminislies in nze, and, at birth, 
when the efflux of blood to the lungs is suddenly increased^itit 
closed up. J ■ 



Having now given a short sketch of the general pbenosAena 
which manifest themselves during the development of the rudi- 
mentary organs in the embryo of vertebrated animals, and h^ 
ving traced in detail the progress of the heart, bloodvessels, 
and respiratory organs, during their formation nnd early growth, 
it may be propei', in conclusion, to recapitulate the more re- 
inarkable facts, or general principles, relaUng to these subjects, 
irhich the observations that have just passed under review appear 
to establish, 

I. From the short account which was given, in the commenoe- 
ment of the Essay, of the formation or ori^n of parts in the 
earliest stages of fecial development, it cannot but be apparent 
that, whatever opinion is formed respecting the nature of the 
germ, or speck round which the commencing parts of the em> 
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bryo appear to arrange themselves, there is nothing in the ap> ] 
pearance or structure of the germinating spot, so far at least a 
has been ascertained by the accurate investigations of the moA J 
eminent physiologists, whicli assimilates any of its parts to those 
of the foetus or perfect animal, the formation of which it precedes. , 
We seem entitled, therefore, in the present state of our know- 
ledge, to regard these germs as wholly invisible — perhaps entire. I 
iy imaginary, since their existence is only inferred from pheno; 
mena which occur during the development of the embryo. 

II. We have had an opportunity also of observing how very j 
dl^rent the parts of the embryo are on their first appearance I 
in the ovum, from those parts which they represent, and into I 
which they are tranafornied at a later stage of fiaetal life, or after 
^irth ; and we have seen how gradual the change is by which 

Mlhts tranation is effected. 

Lt< III- l^rom the important place winch the cerebral and circuj \ 
4ating organs occupy in tlie perfectly farmed animal, many have 
Itelieved that the formation of the brain and heart precedes that 
of all other parts ; but it has been shown that, though these are 
among the organs which appear to be most highly developed 
or perfected soonest, yet before the commencement of their for- 
mation, and certainly before any partSj which may with justice 
be compared, in function or siructure, tu these organs, are prcK 
duced, the Eubstance is di.-posited from which the head, trunby J 
and extremities are formed. i 

The heart has also been supposed to take its origin in conse- 
quence of some inflnente derived from the brain and spinal 
cord ; and many have imagined that the development of the 1 
greater numl)er of organs in the body, follows necessarily the- 
presence of the heart, or of certain bloodvessels ; but the phe- 
nomena of the development of these parts appear to prove such' 
ideas to be erroneous, and to show that we are as yet ignorant' 
of any particular influence which the pre-existence of one part ia- 
tJie early stages of its advancement exerts on the formation crfS | 
aootber. Many observations, indeed, show that the brain and- 
heart are nearly simultaneously produced, and that in all thos& , 
parts which may be examined with ease, a certain quantity dt- I 
their parenchyma is formed, before they receive the bloodvessels^ 
which, at a. later period, serve for their nutrition. 
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IV. The general- resemhiatice which ihe changes of (le- 
vetopmeRl in Ihe ova or fcetuses of vertebrated animals bear lo 
one another, is very striking ; it illustrates the analt^y of struc- 
ture in the different animals of this class ¥fhen arrived at their 
state of maturity, and seems to indicate very clearly, that die 
general plan upon which their systems and organs are construct- 
ed and arranged is the same. This correspondence, indeed, ta 
the relations of organs to one another, and similarity in their 
construction, to which the name of Type of Organization his 
been given, appears to be comparatively much more clearly un- 
derstood, from the knowledge, contined as it yet is, of the de- 
velopment and transformation of the foetus, than from the 
immense number of facts which have been established by the 
examination of the structure of animals in their perfect state. 

In examining the embryoes of the vertebrated animals, at a 
corresponding period in the early stagss of their development, 
it is truly surprising to remark how very much they resemble 
one another. In some of the higher orders especially, it would 
be difficult for those unaccustomei! to such investigations, to 
distinguish between the embryoes of the lizard, bird, or mammi- 
ferous animal, when they are removed from their ova and divest- 
ed of the accessory membranes ; and impossible for the expe- 
rienced eye even j to perceive the differences between the embryoes 
of the different faniilieB of the same order, as of birds or mam' 
alalia. 

The following may be regarded as some of the more important 
particulars in which the phenomena of development correspond in 
the different orders of vertebrated animals : — 1. The ovum being 
essentially composed of a yolk, or collection of granular substaace, 
enclosed in a mGnibrane, along with some accessory parts, all 
raiveloped by a general covering, to which the name of chorion 
may be most properly applied. 2. The existence of some part 
of the yolk, generally of a firmer consistence than the rest, 
situated towards the upper surface, and of a membranous form, 
called the germinal membrane, in which the changes connected 
with the formation of the fcetus more immediately take place. 
3. The commencement of the formation of the embryo being 
indicated by the appearance of a streak and small groove, in the 
centre of the germinal membrane, and this groove afterwards 
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ibrming the rudiment of, or being converted into, the spinal canal* | 
4. The separation of the substance of the germinal membrane into 1 
three layers, in which cliffLTent systems of the animal appear to I 
originate. 6. The expansion of these layers of the germinal mei»- | 
brane over the surface of the yolic, so as to form a new covering 
for tiiis part, situated within its proper membrane ; and the I 
development of blood, and of a vascular network on the surfaoB [ 
of ihia covering or yolk-sac. 6. The development of the heat^ 
trunk, and extremities, from the outermost or serous layer, as it 
has been called ; the formation of tlie anterior and posterioE 
extremities taking place sooner or later, according to the ci^ | 
cumstances in which development is eifected, and according to 
the mode of life of the perfect animal. 7. The formation o£ ] 
the cavities destined to contain the brain and spinal cord from i 
folds and thickenings of the same layer, 8. The de\'elopment 
of the organs of the senses from these cavities, and ihei 
contained parts; the early appearance of the eye and ea 
especially. 9. The formation of the principal circulating 
organs, such as the heart and larger bloodveaseU, from the , 
middle, or, as it has been named, vascular layer. And, 10. The I 
development of the intestinal, respiratory, and some of the prin- h 
cipal secretory organs, by means of folds and other changes c£ I 
the two interior, or vascular and mucous layers of the germinal 
membrane. Those phenomena, occurring during the development 
of the fcetuses of vertcbrated animals, are so nearly alike, that 
they may be considered as a strong corroboration of the opinion, 
that the general plan of construction and arrangement of die 
organs of all these animals is the same. 

V, The same extent of knowledge of the de\elopmenl of the 
fiEtus of Avertebrated animals has not as yet been obtained ; but 
it appears probable that, notwithstanding the great dissimilarity 
between the adult members of this class of animals, the observar 
tion of the manner in which their organs originate and become 
developed, may tend also to elucidate their connexions, and point 
out analogies where they were not before suspected to exist. 

Such a knowledge would, I doubt not, instruct us also on the 
important question which has lately engaged the attention of 
two of the most distinguished comparative anatomists in France, 
viz, whether there exists any analogy between the general plan 
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of arntngement in the organs of vertebra led, and those of a' 
tebrated anim&U ; or inform us whether, among the latter, there 
isany order or family, resembling more than theothers the verte- 
brata, which forms the connecting link between the simpler and 
more complicated class of animals. The few obtiervatinns which 
have as yet been made on this subject, by thoec who possessed a 
general acquaintance with the phenomena of developmeat, have 
already laid the foundation of this knowledge, and have pointed 
out some curious and interesting poinfs of resemblance between 
vertebral and avertcbral animab, in regard to which the greatest 
dissimilarity was previously believed to exist*. 

VI, During the development of any of the vertebrated ani- 
mals, as the germinating speck passes from the form of a granular 
mass, in which it first makes its appearance, to the state of em- 
bryo in which we perceive the rude sketches of its principal 
organs, and gradually assumes the more perfect forna of &etus 
differing little from the adult, the animal makes a gradual traosi- 
tion from a simpler to a more complicated organization. Hence 
has arisen the opinion, not uncommon among physiologists, that 
the fcclus, at every successive perioil of its devi^lopmeot, aseuBMS 
the form of some animal inferior to it in the perfection of its struc- 
ture. From the analogy which we have already stated to exist be- 
tween the modeof developmentof different orders of vertebr^ed 
animals, and from the gradual manner in which the coui plication 
of their structure is increased, as well as from the resemblance 
well known to exist in the general plan of their. const nictton, it 
will imjnediately be apparent that the fcetus of the higher orders 
of these animals must resemble, at dliTcrcnt successive periods, 
to a certain extent, the adult members of the lower orders ; but 
as the periods at which all the organs correspond are not tlie 
same, the resemblance must be con^dered as intperfeet, and is 
more apparent in respect to particular organs than to geperal 
structure. Many differences exist between the organiKation of 
vertebrated and avertebrated animals, of so important a nature 
as to render any cotnpaiison such as that just noticed vague aud 
unsatisfactory at any period of the fceW' development. ^ 

VII. In regard to the formation of the heart, it seems to be 
■ See Burdacli's niysloL B. ii. KaLltke's and F ore h ha miner's observations 

on the devebpment of the cran-fiBh, lobster, &c. 
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esiablished by the obseri'atioiis previously related, that, 1st, this' 
organ consists at first, in all vertcbratcd animals, of a simple 
memlwanous tube, forming a continuation, and connected with 
the venous and arterial vessels. 2d, This lube of the lieart ii 
invariably situated on the lower and anterior side of the cesopha* ' 
gus. 3d, The blood at first enters this tube towards its posterior 
extremity, and on the left side of the body, and issues at the ani 
terior extremity, and towards the right stde. 4th, The changes 
which the tube undergoes in its gradual conversion into the heart 
of the adult, are, to a certain extent, the same, oral least analogous^ 
in all the orders of vertebrata. 5th, The auricle and bulb of the 
aorta are separated from the ventricle by a constriction in the 
paries of the lube. 6th, A curvature lakes place in the tube, st 
to bring together its two extremities, or to make the auritle and | 
bulb of the aorta approach one another ; this curvature lieing 
such, that the auricle i= always situated behind, or rather above 
the ventricles. 7th, In fishes and batrachia, the form of the heart 
is perfected, the ventricle becomes very thick and muscular, the J 
auricle is dilated, and valves are formed near the apcrlures, while j 
this organ remains simple and undivided, or while the blood ! 
which enteraitispropelled throughasingievessel. 8th, In lizards^ 
serpents, and turtles, while the same or analogous changes take ' 
place in the general structure of the heart, in the strength and 
thickness of its parietes, or in the relative position of its parts, the 
cavities of this organ are more or less completely divided, so a 
separate the blood which passes through it into more than on* i 
stream; the auricle Iwing divided by the formation of a sep; 1 
turn advancing from above downwards, the ventricle, by a parti-i ' 
lion which rises from the apex towards the base. 9th, The heart j 
(^ birds and mammalia is seen to undergo the same subdivisionj 1 
and the right aud left cavities communicate for some period ot 'I 
f<Etal life with one another ; but, in these animals, the partitioos I 
by whieh the auricles and ventricles are separated become com*-! 
plete, and no longer leave any opening from the cavities on one 1 
side of the heart into those of the other. 10th, In mammalia, thrf fl 
growth of the septum, in the interior of the ventricle, is accom- i 
pained by the fiwmation of a notch of constriction on the out- 
by which the apex of the heart is rendered double for a 
11th, At the same time, in the higher reptiles, birds, and 
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niwnmalis, the btilb of tite aorta ii; also divided, so as to erutbJs 
eat;li of the ventricles to coDimunicate with those veaseUonly 
intii which they propel the blood during the whole of life. 

VIII. We have seen, that, in the early titages of development, 
there is a utiif<)rm dispoiition of the greater arterial trunks in 
all the orders of vertebrated animaU, tiiough the distribution of 
these vessels is by nn means the same as that which exista per- 
manently. The arteries arising from the bulb of the aorta, and 
KHiuecled with the respiratory organs of the neck, have been 
chiefly referred to, as affording one of the most remarkable et- 
smples of this uniformity of disposition in the vessels of the f<z- 
tua, and of the variety of transformation which they undergo 
during their conversion into the permanent structure. 

IX. We have seen tliat, in all vertebrated animals, the anterior 
intestinal part of the lube is encompassed by four or five* 
pairs of arterial vessels, formed by the subdivision of the as> 
cending aorta, and that these vessels, after passing round the 
oesophagus, unite again with one another above this tube, and 
below the vertebra) column, to form the dorsal aoria. 

X. It has been seen, that, in the lower aquatic animals, gilla 
became developed along tJie course of parts of these vessels, 
while in the higher or air-breathing animals, after being so dis- 
posed as to indicate slightly the appearance of gills, these vessels 
are gradually converted into the systemic and pulmonic arteries 
by the processes of enlargement, partial obliteration, separatioD, 
&C. Though the general phenomena occurring during this 
transformation of the arteries in the neck, are analogous in 
all vertebrated animals, tliere are certain remarkable differ- 
ences respecting the obliteration of some, and the perma- 
nence of others of these vessels, in various species of auimals. 
1, In cartilaginous fishes, all the branchial divisions of the 
aorta remain permanent to form giils, undergoing very minute 
subdivision in these organs, so as to be converted into bran- 
chial arteries and veins, S. In osseous fishes, five pairs of 
branchial arches are also observed in the foetus, but only four of 

■ It ajipenrH [jrobiible that there are five in all vertebrated animaU, «• 
eeptinf; Iba lamprey, mjxine, and some others. Baer has encleivoure 

demon ttratc thU ID his cteay ou this subject in the Ttli vul. of the D 
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ibese ivmain to iorm the gill!!) the anterior being partly obliteiv I 
atetl, gives rise lu the roots of ihe carotid or head artery. 3. la ] 
batrachia, we have seen, tliL^re is a gradual transition from the , 
■tructure of fishes to that of the Uigher reptiles. The gills in 
ibe batrachia are, during somt! period of their existence, de- 
veloped along the course, or from particular parts of the bran- 
chial arches, in which, as in fishes, minutely subdivided bran^ 
chial arteries and veins are formed ; but these last gradually dis< i 
aippcar, and more or fewer of the primitive branchial vessels re- i 
main. a. In the batrachia with permanent tails, the aorta u , 
formed, as in the fcetus, by the union of the whole four bran* J 
chial arches on each side, the pulmonary artery arisiag from the I 
posterior arch ; b. while in the batrachia without tails, as iJ 
the frog, only one branchial vessel remains oti each side, go a 
to form the right and left roots of the aorta; and the pulmonary I 
artery, which in the foetus was given off from the posterloe { 
branchial arch, appears to spring from the aortic root itself, in ' 
consequence of the obliteration of the posterior part of the arch 
communicating with the descending aorta. 4. We have seea 
that two branchial arches also remain entire in the saurian and 
chelonian reptiles ; but in these, as well aa in all the other 
animals in which the ventricular part of the heart is more or less 
divided in the progress of development, the pulmonary arteries 
— formed, as in batrachia, by the posterior branchial arch — are 
separated from the aorta and its branches ; each of tliese $ets of 
vessels communicating directly with its proper ventricular cavity, 
5. In birds, the second pair of arches, and the fifth arch of 
tlie right side, are wholly obliterated without giving rise to any 
branches. The first and third form the arteriae innominalcc of 
carotid and subclavian arteries on both sides, the communicaln 
ing branches between these arches and the roots of the aorta, 
being obliterated at an early period. Tile fourth arch on the 
right side alone remains entirely pervious during the whole of 
life, and forms the proper trunk of the aorta from which the 
innominatce spring. The fourth arch on the left, and the fifth 
on the right side, united in a common root, give rise to the pul- 
monary arteries. These arches remain pervious till birth, 
forming the ductus botalli or arterial ducts leading from the 
right ventricle into the aorta. 6. In mammalia, nearly the same 
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clianges take place in the transformation of the anterior arches; 
but the aorta is formed in them by the fourth arch on the left 
side, this ves^sel descending on the left side of the (esophagus. 
The fourth arch on the right, anil fifth on the leh ^de, appear 
lo give rise to the pulmonary arteries. In the mammatis, the 
ductus botalli is formed, not as in birds or lizards, by the per- 
manence of the posterior port of the pwlmnnary ardies, but by 
a communiintion whieh remains in the bujbof the aorta between 
the. routs of the pulmonic and systemic trunks*. Thus it is 
explained how the aorta of birds corresponds with the right root 
of this vessel in lizards, and that of mammalia with the left ; 
the arteria innominata of the left ade being first given off in 
birds, while, in mamniBlia, that oa the right springs first from 
the aorta. 

XT. From these observations, it appears that it ia erroneous 
to compare tlie single heait of fishes or batrachia with the right 
side or pulmonary cavities of the heart of higher animals. 
They arc similar, it is true, in iliis respect, that they both pro. 
pel the blood into a respiratory organ ; but the relation o'' the 
gills difTers widely from that of the lungs to the heart ; and it 
would be more correct to compare the nngle heart of iishes with 
the whole heart of the higher animals though divided^ or with 
this org^n in the early stages of their fcetal development. 

XI L We have had an opportunity of observing, that as we as- 
cend in the series of verteb rated animals, the processes by which 
resjiHration is carried on in the foetus, become gratlually more 
and more complicated. 1. The ova of fishes are deposited aud 
developed in the same medium in which the adult animal conti- 
nues to live : a. in osseous fishes, the blood is exposed to the 
influence of the respiratory medium on the sac of the yotk ; 
b. and in cartilaginous fishes both on the yolk sac, and in exter- 
nal gills. S. The ova of luttracbian reptiles are deposited* and 
become developed in water ; while the animal, iu its adult stale, 
breathes air. The bluo<l in the larva or fcetus of these animaU 
is arterialized by means of a yolk little developed, and by ex- 
ternal and internal gills : and in the animal anived at maturity, 
by means of lungs, and a Urge urinary bladder or alla Mpj% 

" There li an approach to this form in tlie slruelure of the v 
troa the heart In «oine of the «a,utian rcvitika. 
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3. In the saurian, ophidian, anil chelonian reptiles, the ovmn 
being generally depoaiieJ in the medium which the animal per- 
manently breathes*, an amnion or covering for the ftetus is 
formed, hy means of which it is kept imoaersed in a fluid, till the 
time when it is enabled lo respire air ; respiration being carried 
on, during the fceta! life of these reptiles, by the sac of the yolk 
and allantoid vesicle highly developed. Some of these reptiles, 
however, seem to be allied in some respeets with the batrachto, 
as iu them part or whole of the allantois remains permanent in 
the adult state. 4. In birds, the application of a considerable 
external heat is necessary to induce the proper respiratory aU 
leration of the blood, which is exposed, as iu the previous classy 
on the yolk and allantois, — membranes very highly developed in 
birds. In these animals, a very small pedicle only of the allan-- 
tois, the urachus, remains in the ftetus after birth. 5. In mam-i 
maUa, again, the ovum being retained in the body|^of the mo. 
tlier, the respiratory changes are effected by the intervention of 
the maternal blood ; and another organ, formed by an exten- 
sion of the umbilical vessels, is superadded in mammalia to tlis J 
■Jolk and altanloid, which exist as in birds. This is the j)la- 
!snta, by means of which vessels, containing the venous blood I 
! the foetus, are brought closely into contact with the vessels j 
tiling the uterus, and containing blood more highly aerated, 
f which contact their respiration is effected. 
XIII. It has also been shewn in the preceding relation, thai J 
e gills are invariably formed o 
vhich are either permanent, as 
[he larval state, as in batrachia. 
iom the posterior part of the l< 

i the branchiostegous membrane, appears to be intimately cooi I 
•cted witli the lingual bone or the lateral branches of ths-j 
Wyoid. 
"^'XIV. The observations related above, seem to shew tbat thtf^ 
Hings, though they receive their vessels from branchial arcl 
f frtiich, during some period of fcetal life, are distributed on g 
kfi analogous parts, cannot with accuracy be compared to these 1« 
ter organs, as has been attempted. The lungs, it has been she? 

1 other ■ntnials, of such as heccmrf.l 
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are developed on the lower aide of the oesophagus, but they do 

not appear to be formed by a process or diverUc:uluin from the 

intestinal tube, as observation shews that they are not hollow 

when first formed, and that a cavity exists for some time in 

their interior, without its communicating with the hollow 

intestine. 






In conclusion, I may state, that, in the preceding ] 
have endeavoured to give as short, and at the same time as ac- 
curate, an account of the subjects treated of as their difficulty, 
and the obscurity which still hangs over many facts connected 
with them, have enabled me to do. 

In many parts I have stated only those of the facts which ap- 
pear to be most probable, judging of them either from the rela- 
tions of others to which I have had access, or by observations 
which I have myself made in confirmation of them. In select- 
ing the drawings which have been given, I have always eliosen 
to copy the delineation of others, when I found that they I'epre- 
sented sulTiciently accurately the appearances related. 



Since writing the above, I have had an opportunity of 1 
ing, in the Number of the Annaies deg Sciences Naturellef. for 
September last, the fourth memoir by M. Serres on Transcen- 
dental Anatomy, in which this author treats of the Law of Sym- 
metry and Conjunction in the Vascular system of vertebrated 
animals. 

In that memoir, M. Serres relates some minute observations 
which he has made on the development of several parts of the 
vascular system, from which he has been led to describe the 
origin of some of the principal arteries of the body, in a man- 
ner different from that generally received by those who have 
written on this subject, and to form the conclusion, that all 
single arteries, situated in the median plane of the body, are at 
first double ; that they are formed by the union of two vessels, 
and that the " Duality of arteries tends to Unity from v 
inwards, by the laws of formation from the drtuxofereoce tj 
centre, or of symmetry and cQni^uTvt^\o■ft.'' 
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The principal arteries which M. Serres describes s 
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s furm^ 
and united in the manner alluded to are the Aorta, the Arteri« 
basilaris and Arteria callosa cerebri, and tlic Umbilical arteries 
in the funis of the allantois ; and he adduces in support of hi» 
conclusion observations on the structure of these arteries in the 
foetus of birds and mammalia at an early stage of its advanca>- 
ment, in cases of malformation, and in the different orders of j 
vertebrated animals in their adult state. 

In speaking of tlie formation of the aorta, M, Serres nifcrs to 
the observation made by the greater number of those who hava 
attended minutely to the development of the chick {more esp&. 
cially by Pander, Beitrage zur EntwickelungsgcBchichte, Scc^ 
^ 13. pi. viii.), that, towards the 60th hour of inculuttion, iha 
aorta of the chick consists of two vessels quite separate from 
one another, in the abdominal part of the vessel where it givei 
off tlie arteries of the vascular area, 

At this period, the AbdominiU part of the embryo conRisU ' 
simply of the rudimentary vertebral column inclosing the spinal 
cord, of the lateral thickened parts of the serous layer of the ' 
germinal membrane which form the plates of the abdomen, 
and of the commeoeing intestinal folds on the lower surface,^ 
which parts are situated nearly in the same plane wiih the hori- 
zontal part of the germinal membrane. About the middle of 
this part of the embryo, the two arteries of the vascular are» | 
are seen proceeding from it to the transparent aiid vascular' 
areas; while the aortic branches, with which they communicate^' 
ftirm twoparallel vessels, situated one on each side of the rudi-' 
ments of the vertebrfe, and extending from the part of the back' 
opposite to the ventricle of the heart, where they are jmned \a^ ' 
to one trunk, to the end of the tail. 

Both Pander and M. Serres have given the name of Umbili--< 
cal to the arteries of the vascular area, a circumstance which has' 
i|i some measure tended to obscure their description of them.' 
Pander, indeed, forgetting that the proper umbilical arteries, di»i> 
tributed on the allantoifl, are produced from the pelvic portions' 
of the aorta, at a period considerably later than the vessels of the' 
area, supposes that the only difference between the structure*, 
of the aorta in the foetus, and that in the adult animal, consistt''^ 
ill the greater height at which the division of this vessel mLo ^'»^J 
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iliac arteries lakes place ; but this, it is olivious, afTurds no ex- 
planation of the circumslance, that the arteries of the vascular 
area of the yolk, (forming as their more recent and appropriate 
name of Omphalo- mesenteric implies), continuations of the intes. 
tinal arteries, are each of them given off by a separate branch 
of the aorta. 

X . Serres has also observed, that, between the 40lh and 50th 
hours, or immediately after the clrculatioa of the blood has com- 
menced, the trunk of the aorta is double in its whole extent, 
from the place at which its branches spring from the bulb of the 
heart to the end of the tail : and he affirms that it is by the 
grtd.ial union of these two vessels on the median line that the 
ungle aorta of the adult is formed. 

Baer, the accuracy of whose researches on development we have 
&o often had occasion to admire, had also directed his attention to 
the state of the aorta in the early stages of incubation, but appa,- 
renlly without the same success. In his history of the develop- 
ment of the chick (Rcpert. (i(!ner. d'Anat. et de Physiol, torn, 8, 
p. 72.), he informs us, that the two vessels into which the ven- 
tricle of the heart propels its contents, towards the 40th hour, 
having passed round the anterior part of the intestinal tube, 
and proceeded some way along the inferior surface of the ver- 
tebral column, probably reunite after having been separated for 
a certain space. He says, that this union cannot, however, be 
ea^ty shown at this period, because these vessels, on arriving 
below the vertebral column, appear to lose their parietes, and 
tlieir contents are too transparent to enable us to trace thar 
course. He adds, that their union can, however, be easily de- 
monstrated before the end of the second day. 

These remarks of Baer, and the circumstance that M. Serres 
makes no allu^on in his description of the primitive double 
state of the aorta, to the existence of the ten branchial subdi- 
viaions of this vessel discovered by Huschkc, Rathke and Baer, 
and described at p. 64. of this essay, and that he has given us 
no information on the means he employed in making this very 
difficult investigation, have made me think the repetition of the 
observations of M. Serres necessary, in order not only to in- 
quire into their accuracy, but to endeavour to point out the re- 
htioBs of the two aortic braucViea dcacivbcd by M. Serres, to the 
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Hsal roots of the aorta formed by the union of tlie branchia^ I 

relies on each side of the intestine. I 

k, From the very cold state of the weather at the time I made I 

; ob.servalions, I fountl it very difficult to keep (he chick I 

on the field of the microscope, and to observe the circula- I 

n of the blood going on, at the early stage of advancement I 

necessary in this investigation, and I was obliged to hsve re- J 

course to the plan of making transverse seclions of the fcetus io | 

the whole kngtb (^ i^ body, in order \a ascertain the structuie \ 

of its vessels, — a mode of observation Ify no means easy, bi^f J 

one which afl'ords mosi certain and satisfactory results. In this | 

, manner, I have been enabled to confirni ihe general resultp I 

iBted by M. Serres in regard to the double stale of the aorta, I 

Lthe early stages of the development of the foelal bird. 

, In the chick, at the 36th and at the 40th hours of incub^ J 

', or a littie before and immediately after the circulation of | 

; blood commences, I have seen two vessels rising from the I 

plb of the heart, winding round the anterior portion of (he iOf- * 

^tine, and continuing to descend along the body of the fcetus, 

uallel to but separate from one another in their whole length. 

j^liese vessels are situated below the spinal marrow, and o^ 

ich ade of the chorda dorsahs -f-, or part afterwards occupied 

f the bodies of the vertebra. The omphalo-mesenteric arte- i 

s are given off from these vessels considerably higher at this J 

a at a later period, and at first sight appear to be the only 1 

ranches continued from the aortic vessels ; but on minute exa- j 

mination, two other smaller vessels may be seen, situated be- j 

twcen the omphalo-raesenterics, and descending some litde way j 

below the place where these latter arteries pass off into the vas- I 

r area : towards the tail of the embryo, these two conti- I 

lations of the aortic vessels seem to lose iheniselvea in a large j 

irant space left between the vascular layer of the germinal I 

^mbranc and the chorda dorsalis. 1 

I , In the chick at the 48th or 50th hours, or at the period wh^ I 

' In Dientjoning the houra of incubatjou, I state the period, not accord. J 

;o the lime occupied in the incubntion of the iniliviiliml fcetusea em. I 

B^yed, but according to the ntate of their adTancemeiit, and the general p*. J 

'~ 'n adapted by Baer, Frerost and Uutna^ &c- ' . i 

T The ChonU dortnUs, ao called b 

the primitive streak of the dcatricuin : 

mediately below the spinal marrow. 

JANUAKY MARCH ISiJl. 
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the circulation of the bl(Kxl is now completely established on the 
vascular area, but lieforc the second set of veins have appeared, 
I have found the two aortic vessel; united for a considerable 
space in the ilorsal region. This union seenia to commence in 
the back, nearly opposite to the auriiJe, but I have not been 
able lo ascertain the precise period at which this process begins : 
it gradually extends backwards towards the tail, so that, at the 
60tli or ()5th hour, the whole of the dorsal and part of the ab- 
dominal aortnisone tube, as far as the place where the ompbdo- 
mesenteric arteries arc given off. The omphalo-mesenteric ar- 
teries, being shortly after this partially united, appear to arise 
from one stem. 

On the fourth day, the whole of the two abdominal portions 
of the aorta becomes united, as far as the region where the per- 
monenl division of this vessel takes place : here the vessels re- 
main separate, and furnish the umbilical arteries or vessels ot" 
the allantoid membrane, which now begins to be developed, — 
these being the first considerable branches of the iliac arteries 
which are formed. 

While this union of the dorsal and abdominal portions of the 
double aoria takes place, the two vessels ariang from the bulb 
of the heart, of which the aortie formed at first the continua- 
tion, do not, like these, become united into one tnmk, as the 
observations of M. Serres would lead us to believe. I have al- 
ready descrilied these two vessels • as the first pair of bran- 
chial archeg, the pmlerior parts of which form the separate 
roots of the aorla to be found in the chick on the third and 
fourth days of incubation ; these roots being also joined at this 
periiKl by the four other branchial arches which appear succra. 
sively on each side of the pharynx. These roots of the aorta 
and branchial arches, we have already remarked, do not beccHne 
united to one another, but undergo other very remarkable 
changes, by their partial enlargement or obliteration. Parts 
of the first branchial arches give rise to the carotid arteries in 
all Tertebrated animals : whUe the proper trunk of the aorta, or 
at least its ascending portion and arch, is produced from other 
branchial vessels, and the roots into which they are jmned ; 
or more of these serving to form the aorta, accordiDg I 

* Sm page 267, &c.BndfigB.'20,%\,w&%.Vn'eae\M.%Mw^ 
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of animals in which the transformatioti occurs. In Mam- 
1, ihe aorta is formed by ihe permanence of the fourth 
bmnchial ai-ch and the aortic root of the left side ; in Birds by 
that on the right ; in tlic greater luiniber of Reptiles by om 
each wde; in the tailed Balrachla by three or four arches on 
each side and by both roots ; in Osseous Fishes by four ; and j 
in the Sharks, Skates, Stc. by all the five pairs of branchial ve«- 1 
aela and the two roots which are to be found in the early staged I 
of development in the fcetus •. 

The discovery of tho double slate of the dorsal and abdomlj J 
nal aorta in the very young fcetus, made by M. SerrcB, must, I 
however, be regarded as very interesting, not only as it points I 
out a very singular change, little attended to before it was invest j 
tigated by this author, taking place in the median arteries, but ( 
also as it seems to afford an explanation of some varieties in tba j 
placeof junction of the rcx»ts of the aorta, and in the origin of | 
the cceliac, mesenteric and other arteries, which occur in several f 
tribes of reptiles. 

The observations of this author in regard lo the union of the 
double arteriiE Basilares and Calloste, will be read with equal in- 
terest, as well as several curious facts mentioned by him respect- 
ing the union of the principal venous trunks, and the varieties 
(rf distribution of the vessels in the umbilical cord in somi 
imiferous animals. A. T. 

Dtc. 30. 183(1. 
* See Fi(^. 1. 9. 1 1. 14. 15. l!l- 30. 30, 35. 3ft. in the two lant plates. 
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307, ... 9,... % 17 flg. 16. 

■l 310, ... 9.... ao. rfn iii. c. 

■ 326, ... 17, a/(»r8and6 w(rf(ftom Baer) 

.2. ... 9fl, ... IB, rfda {figs.!. &3*) 
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At the foot add ffiifolhaittg notes 

Jf-ln the page above, the formation of the Ductus arteiioiita in mamtnattt 
IpU been described in the manner In which Meckel supposed it to take place; 
nt rfnce writing this deacriiition, I have made some observBtionB on tka 
* 1^119 of the BOW and sheep, which induce me to believe, alona with Burdoqil, 1 
i t the opinion of Meckel is incorrect, anil that the single duttUs nrterioaui J 
Sformedln these and other maciimiferousanlmsis in the same manner as un* 1 
of the two ducta which exist in birds ajid some reptiles, viz. by the pemwi I 
nence of one of the branchial arches. The fitUi branchial arch onthelm nd^ ■ 
(marked W in fig. 39 of last Plate), In the one which appears to give rise U 
fbi* eommuoiMtu^ vessel in msmmalU. 



Analysis of a powerful Chalybeate Water from V'ttars Bridge, 
HCar Dollar in Clackmannanshire. By Arthur CoyNKix, 
JCsq. F. R. S. E. Commuuicated by ibe Author. 



M. HIS mineral water was first, I believe, observed in the course 
of last Slimmer, and has excited coasiderablc interest in the 
neighbourhood of the place where it is found. It has been 
much used medicinally by the common people of the vicinity ; 
in tttl probability in many complaints for which it was "very ill 
adapted. It has, however, been found beneficial, when cm- 
ployed with a due regard to its great strength, in some of those 
diseases for which iron is of advantage ; and it has now made 
its way to other places. 

The water is described hy my friend Mr Tail, who sent to 
me a portion of it for analysis, as being found in those mines 
or excavations from which clay ironstone is obtained at Vicar's 
Bridge. The excavations are worked out in bods of a kind of 
shale which contains the iron-ore ; and the water forms separate 
pools on the floor or pavement of the several compartments of 
the mines. The beds of shale probably form a part of the 
coal-strata of the neighbourhood, although I have not had any 
opportunity of examining them. The general appearance of 
the water of these several pools is described as being much the 
same, although tlie solutions are supposed to differ somewhat id 
strength. Tiiat sent to me was conceived to be the strongest 
impregnation. 

The colour of the water was a dark red. Its taste strongly 
astringent, with some acidity. It reddened litmus paper. Its 
specific gravity at 62° F. was 1.04893. This high state of con- 
centration constitutes its principal peculiarity. The above spe- 
cific gravity is considerably greater than that of sea water ; and 
exceeds that of any other natural saline impregnation of which 
I have read, either in Great Britain or in foreign countries, wiUi 
the exception of the water of the Dead Sea. 

The action of reagents was as follows : With respect to tliose 
reactions, showing the presence of iron, I shall be a little par- 
ticular, with the view of determining the state of oxidauon of 
the iroo. 



The f'crro-pnissiate of potnsli gave imm»?diately a very dark 
blue precipitate ; and when mutili diluted, the siilpho-eyanaie of i 
potash producetl a red precipitate. These reactions of course ] 
were due to the presence of peroxide of iron. 

Recently after tlie water had come into my possession, it gave I 
with ammoDia a dark olive precipitate, becoming reddish by ex- 
posure to the air. This reaction sliowcd that some protoxide 
of iron accoinpanit=d the peroxide. After it liad been kept some 
weeks in a. corked bottli;, it gave a precipitate with anitnonis 
which was reddish-yellow on first falling. With the red cya- 
nuret of iron and potassium, a blue or greenish-blue precipitate 
fell, either immediately or after a short time. The action with 
this reagent continued much the same, even after the water had 
ceased to give a dark-cotoured precipitate with ammonia. These 
appearances also sliowed the presence of protoxide of iron. 

The infusion of nutgalls produced a very fine deep blue, in- i 
dicating the presence of peroxide of iron, or rather a mixture of 
the peroxide and protoxide*. 

When the precipitate by ammonia wns boiled with caustic 
potash ley, the alkaline solution, examined by ordinary means, 
showed tiie presence of alumina. 

After precipitating by ammonia, filtering and concentrating 
considerably by heat, oxalate of ammonia indicated a little lime. 

When tlie oxalate of lime had been separated, and the liquid 
again concentrated, carbonate of ammonia and phosphate of 
soda showed the presence of magnesia. 

With muriate of baryta, the water, even when wmwderably 
diluted, gave a precipitate ; showing abundance of sulphuric 
acid. 

When a little of the water was precipitated by ammonia, and I 
the clear liquid considerably concentrated, Gulphate of silver ' 
caused a slight muddiness, and after a time a very slight pre- 
cipitate collected, wliich was dissolved by ammonia ; indicating 
btj^ie presence of a minute quantity of muriatic acid. 
L. The constituents of which we have thus found evidence ar^ j 



I 'So ^eat is the coDcentrution of the wster, that the resiilticg mixti 
is of sufBcient consistenoy to constitute a wiitiD); ink ; and it has been ui 
bj aereral pei?onB for this purpose, at least when a Utile gum-ocatik tui& hi 
added to the mixture. 
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]>eroxide and prntoxide of iron, alumina, insgiicsia, linif, sui- 
pliuric and muriatic acids. In the course of" the following ana- 
lysis, minute quajiiities of one or more alkalies will alEO appear. 

The proportions of these constituents were determined in tlie 
following manner : 

(a) 3 cubic inches of the water were evaporated to dryness in 
a platinum crucible. The reddish-grey residue weighed 45.15 
grains. 

(i) 3 cubic inches were precipitated by ammonia. The pre- 
cipitate was dissolved in muriatic acid, end the solutioo digested 
with excess of potash. The oxide of iron, after being separated 
by filtration and ignited, weighed 16.64 grains*. 

(c) The alkaline solution, by supersaiuration with muriatic 
acid, and precipitation by carbonate of ammonia, afforded 1.9S 
grains of alumina. 

{d) The liquid which had been precipitated by ammonia in 
(b) wag concentrated by heat, and oxalate of ammonia then added ; 
the precipitate was collected, calcined, and heated with carbonate 
of ammonia ; .S5 grain of carbonate of lime was thus obtained, 
equivalent to .195 of time, 

(f) The liquid separated from oxalate of lime was evaporated 
to dryness, and the residue calcined. A white saline mass was 
obtained, which weighed S.05 grains. It dissolved in water, 
except a few docks, which, after ignition, weighed ,02. 

(^) The filtered solution was precipitated by acetate of baryta, 
and after the sulphate of baryta had been separated by SItratioii, 
the solution was evaporated to dryn(;ss, and the residue ignited. 
The ignited mass was treated with water. To the liquid, after 
being separated from the imdissolved matter, muriatic acid was 
added. It was then evaporated to dryness, and the matter ob- 
tained redissolved in water, 

(g-) This soludoo, by spontaneous evaporation, gave a residue 
exhibiting a very small quantity of minute cubes or square ta- 
bles, evidently either common salt or chloride of potasaum. 
After the removal by alcohol of a minute quantity of deliques- 
cent matter which accompanied it, and subsequent ignition, it 

• It retained a,veiy alight trace of mapieaia, whii:lv had been llirown down 
bj tbeu 
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wciglied .03 grains. On examining its solution in water by 
muriate or plftlinum, it appeared to contain both soda and putasb, 

t^ (A) The matter left undissolved by the water iny was treated 
pbh dilute sulphuric acid, the solution filtered and evaporated 
Id dryness ; and tfie residue ignited. Hcdissolvcd in water, the 
solution gave, by :«ponlaneou9 cvaporalion, a quantity of pris- 
matic crystals, having the appearance and all the properties of 
sulphate of magnesia. By subtracting from the weight of the 
saline mass in (e), that of the subetances afterwards separated ] 
from it, we gel 3 grains for the amount of the sulphate of j 

igneda". 

^ (») 3 cubic inches of the water were precipitated by muriate 
f baryta. The sulphate of baryta after ignition weighed ()7.32 

Bins, equivalent to SS.82 grains of sulphuric acid, 
f (i) 3 cubic inches of the water were precipitated by ammo- 
I, and the liquid filtered and concentrated by heat to nearly one- 
i of the original bulk. Sulphate of silver was then added, 
hich caused a slight muddiness, but no immediate precipitate. 
■ two or three days a little chloride of silver had fallen, which 
was collected and ignited. It then weighed .05 gr^n, equiva-, 
lent to .0\2Q c^ muriatic acid. 

In 3 cubic inches of the Vicar's Bridge water we thus have, 



I 



Oxide of iron, (b) and (ej, 

Aliuoina, (c) 

Magnesia, (hj 

Lime, (d) 

Soda and potash.t (gj 

Sulpbuiic add, ro ■ 

Muriatic acid, (kj . 



4S.65I 



" I have thougtit it unnecessarjr in making the deduction to compute the 
residue of .03 in (g) ai a siilpbatc, because it still relained ■ trace of dell- , 
quescent matter, ant) sbo a minute quantity of alliallne sulphate, which had 
escaped decompoffltion by the barytic aalt. 

t'For the reason itated in the above note, I have thought it better to com. 
pule the amount of the soda and potash from the quantities neceflsary to 
aaturate the muriatic add, widi which they were plainly in combioaUon, 
than from the i«>Ldue of A3 giaiiu taken as chlaiides. The variation ia not , 
greater tlian about ,005. 
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or ihL-sc constituents the mui^atic ai:id is saturaUxl by \\k 
ftlkaliefu The other babca ore therefori; united to fiulfihuric acid ' 
and after saturating the alumina, magnesia and lime, there re. 
main 16.%09 oi' sulphunc acid, which must be imitcd with osiiIp 
of iron. This quantity, it will be observed, is nearly equal to 
that of the oxide of iron itself. The iron, it appears from the 
action of reagents which 1 have detailed in a former part of the 
iDcuoir, niuiit be partly in the stale of peroxide, and partly io 
that of protoxide; the former, howcviT, constituting considerably 
the larger pro|K)niuD, a» is evident from the colour of the watei' 
and from the effects of these reagents. I think it most probable, 
that, when the water is in a quite fresb state, the base is the 
black oxide of iron, or, more i-orrectly speaking, the constituent 
atoms of that oxide, which arc S atoms of peroxide -f 1 atom 
of protoxide; and that the salt has arisen from the gradual 
and partial peroxidation of a protosulphate of iron. Indeed, 
many of the leading characters of the water are those given by 
Gay Lussac* and Berzebus-f as belonging to a solution of the 
black oxide in sulphuric acid. Such are the dark predptate 
with ammonia, the line blue with nutgalls and ferro-prussiate 
of potash, and ei'cn the natural colour of the water. Suppo^n^ 
thig oxide to exist in the water, the ratio of the base to the acid, 
it would appear, ought to be as li.5 (2 at peros. + 1 at pro- 
tox) : 16 (3 at sulphuric acid).* 

* Annales -Xe Chimin, lixx, 166. 

■|- Lehrbutli der Clieraie, ii. 7-'5. 

X Bcrzelius (Lehrbuch der Chtmie, ii. 73U) han described a i-eil salt fouaJ 
in the copi)cr.mme of Falilun, in Sweden, the cinstitution of wliich, l>oth u 
regards the nolureDf the base, and tbe relative propurtiona of base oud acitl, 
geema to have been itnabgous to that of tbe salt of Iron contaiDed in the 
Vicac'a Bridge water. II occurred in the form of large stalacUteB, compoeed 
of small tranagjoreiit crystals, and mechankally mixed with sulphate of mag- 
netia. Berzelius states, that be found the baso of this salt to be the bla^ 
<mde of iron (eiien oiyd oxydul), and the acid to contain twice llie oxygen 
of the base. It would seem, hnwerer, that the eombinatiDn could not have 
been in atumic proportion, if the base was strictly the ferroaoferric oxide 
and if the oiygea of the acid was exaody twice that of the base. The nearest 
apprDBch to that ratio in an atomic cambinatiDO would be 9 i 4. Tliu ii the 
ratio of tbe oxygen uf S atoms sulphuric hcU to the oxygen of 1 Mom pro- 
toxide, + I atom peroxide, which is BereeliuB' view of the constitution of 
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In this view, therefore, the oxide of iron actually found is a 
little in excess, a circumstance which may, to a certain extent, 
be owing to partial peroxidisement of the ammoniacal precipi- 
tate, by exposure to air. In proportion as we assume the re- 
lative quantity of protoxide in the water to be less than that in 
the black oxide, the ratio of the base and acid will approach 
more nearly that of equality. When the water was evaporated 
to the consistence of a sirup, I found that alcohol took up hardly 
any of the residue. Neither did it cause, when added to the 
water, any precipitation of protosalt,— circumstances which may 
perhaps arise from some degree of chemical union existing be- 
tween the salt of iron and the sulphate of alumina, and inter- 
fering with the solubility of the persalt in alcohol. 

Were we to assume the peroxide to be the true base, and the 
protoxide to be accidental or insignificant in quantity, the salt 
would then be a persulphate, composed of 1 atom base + 1 atom 
acid. But the common red persulphate of iron is well known 
to be a sesquisalt. 

I shall content myself in the circumstances, with simply uniUng 
tbe quantities of oxide and acid actually found, which cannot, 
in any view, give a result very far from the truth.^ 

In 8 cubic inches of the water we thus have, — 

Persulphate and protosulphate of iron, . . 39.869 

Sulphate of alumina G.283 

Sulphate of magnesia , 3. 

Sulphate of lime, .473 

Common salt and muriate of potash, . . . .026 

42.651' 

An imperial pint of 34.659 cubic inches of the Vicar's Bridge 
water therefore contains, 

the etaen oxyd oaeydul^ his atom of peroxide being twice the weight of that of 
Br Thomson. The salt containeil water of crystallization, and was soluble in 
that liquid; and as it was accompanied by sulphate of magnesia, its solution 
would, in that respect, also resemble the water under consideration. It of 
coarse proceeded from the decomposition of pyrites of the mine. 

* 3 cubic inches of the water weigh about 814 grains. Hence about 
19 parts of it contain 1 of solid matter ; or it contains more than 5 per cent, 
of solid matter. Sea water contains about 3 per cent, saline constituents. 
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barians of the east and oortli, preseols a scene of ignorance, 
crime, and barbarism, utterly incompatible with the cultivation 
of science ; and the knowledge possessed bj a few scholars was 
scarcely sufficient to enable them to write bad memoirs of the 
parsing events. In such a stale of society, when the art of 
healing professed by ecclesiastics and itinerant practitioners was 
degraded by the grossest ignorance and superstition, it is not 
wonderful that anatomy was entirely neglected, acd that no 
name of anatomical celebrity occurs to diversify the long and 
uninteresting period commonly distinguished as the middle ages. 

Nor can the anatomists look to the Arabian physicians and 
naturalists during this period with better hopes of success. 
Though several of the learned Saracens eagerly cultivated the 
knowledge tsf natural history, though they were anxious to dis- 
cover the virtues of various plants, studied alchemy, and made 
several bold experiments on the human frame by the earthy (« 
metallic salts, anatomy was never cultivated practically by them, 
and the little knoivledge which they possessed was derived from 
the writings of Aristotle and Galen. Tiie Koran denounces as 
unclean the person who touches a corpse, human or animal ; 
the precepts of Islamism forbid dissection; and however dis- 
tinguished in medicine were Al-Rasi, Ibn-Sina and Ibn-Bosch, 
the Razes, Avicenna, and Averrhoes of European authors, 
these prejudices prevented them from acquiring the most im- 
portant and fundamental principles of their science. Abdolla- 
tiph alone, the annalist of Egyptian affairs, admits the accea- 
sity of personal dissection. But the influence of a single indi- 
vidual is of little avail in stemming the torrent of national pre- 
judice. It is a singular proof of the pernicious influence of re* 
putation, nevertheless, that the nomenclature and distinctions of 
the Arabians were long retained by European anatomists, till 
the revival of ancient learning restored those of the Greek phy- 
sicians. Thus the cervij: or nape of ihe neck is denominated 
nucha ; the diaphragm is named meri ; the umbilical region, 
sumen or sumach ; the abdomen, myrach ; the peritoneum, 
siphac ; and the omentum zlrbus. 

The Saracens were indebted for their literary and scientific 
celebrity not to their merit, but to the ignorance and compara- 
tive rudeness of the Europea.aB. As soqw as \V ■«(«!L^.l^ and in- 
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flependeace of the Italian StatLs creuletl a love of knowled a 
schcxils and acadctnies rose among tliein in rapid succession fl 
md the Arabian teachers and writers, though long afti^l 
quoted, began gradually to bi; neglected and forgotten. Among J 
the new European Instituiions, that of Bologna, already ceie. 1 
brated as a school of literature and law, became no less distin- [ 
guished in the thirteenth century for its medical teachers. A^ ^ 
the commencement of the fourteenth century especially, it was j 
fortunate enough to possess in Mondino dc Luzzi a teacher un.^ 
der whose auspicious zeal anatomical science was destined U; I 
rise from the ashes in which it had been buried. By demoivi J 
Btrating the parts of the human body in two female subjects ULJ 
the year 1315, and repeating this course of instruction ( 
body of a single female in the course of the following yeai^ J 
Mondino has obtained the distinction of being the founder of ' 
true anatomical knowledge in modern times. Though his nam^ { 
is more closely connected with human than with animal anatomy, 
it is nevertheless important in marking an era in the history of j 
'Bie science. The greatest defect which he shews in uommi^ \ 
-irilh the writers of these times, is his servile attachment to Ga- 
ICQ and the Arabians, by whose exotic nomenclature his descrip- 
Ifions are defaced. He died, according to Tiraboschi, in 1325. 
♦ Mondino divides the body into three cavities {ventres), the 
tipper containing the animal members, as the head ; the lower 
^ntaining the natural members ; and the middle containing the 
Spiritual members. He first delivers the anatomy of the lower 
ifiavity or the abdomen, then proceeds to the middle or thoradc 
Organs, and concludes with the upper, comprising the head, and 
Its contents and appendages. His manner is to notice shortly 
ie situation and shape or distribution of organs, and then to 
ientioQ the disorders to which they are subject. The perito- 
mm he describes under the name of siphac, in imitation of the 
jabians, the omentum under that of zirhus, and the mesentery 
%r eucharv^ as distinct from both. In speaking of the intestines, 
he treats first of the rectum, then the colon, the left or sigmoid 
flexure of which, as well as the transverse arch and its connec- 
tion with the stomach, he particularly remarks ; then the cacum 
or mtmocuhis ; after this the small intestines in general, under 
the heads of Ueum and Jejunum ; and latterly, the duodenum ; 
iae in all «'x tewdg^ /jfre Wvtx MidHte '?cb 
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Sprengel to have delivered, in I50S, in the palace of Albert 
Pio, ]otd of Carpi, on the body of a pig. From llie testimony 
ofTirabosclii, however, it appears that this could scarcely be 
tlwiominalHl a course of anatomical lectures. Albert Pio, who 
was at once one of the most learned men, and tlie most libernl 
patrons of science of the day, had Formed the resolution of study- 
ing anatomy ; tnd as this cotild be done, in these times, on the 
bodies of pig;8 only, he availed himself of the assistance of Ber- 
enger, who, as the son of a surgeon of Bologna, was known to 
be adequate to the task. It appears, therefore, to have been 
merely a course of private demonstrations to Pio and some of 
his friends. Afterwards, however, Berenger, who appears tii 
have had a decided taste for anatomy, cultivated the art with 
extreme assiduity ; and though professor of surgery hi the Uni- 
versity of Bologna, occupied himself mostly with dissection. 
Though unlike his predecessors and contemporaries he dissected 
few animals, he was most assiduous in the study of the struc- 
ture of the human fi-ame, and he declares that he dissected 
above an hundred bodies. He is the author of a compendium, 
of several treatises which he names introductions (Isagogae), 
and of conmientaries on the treatise of Mondino. Like hun. 
he is tinged with the mysticism of the Arabian doctmies; aod 
though he employs the Grecian nomenclature in genend, he 
never forgets to give the Arabian terms, and often uses ibem 
exclusively. In his commentaries on Mondino, which coDstitute 
the most perspicuous and complete of his works, he not only 
rectifies the mistakes of that anatomist, but delivers minnCe^ 
and, in general, accurate anatomical descriptions. 

He is the first who undertakes a systematic view of the seve- 
ral textures of which the human body is composed, and in a 
preliminary commentary he treats successively of the anatomi- 
cal characters and properties of fat, ol' membrane in general 
(panniculu/)), of flesh, of nerve, of villus or fibre (Jilum), of 
ligament, of sinew or tendon, and of muscle in general. He 
then proceeds to describe with considerable precision the muscles 
of the abdomen, and illustrates their site and connections by 
wooden cuts, which, though rude, are spirited, and show that 
anatomical drawing was in that early age beginning to be un- 
derstood. In his account 'of the peritoneum, he admits only 
(fie iatestinal ^vidon of xViat me«foTe.Tw;, MA\%M.wsmfe \att«^ 
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to prove the error of Gentilis, who justly admits the muscular 
division also. In his account of the intfstines, he states the 
length of the canal to he 13 Bologna ells : he is the first who 
mentions . the vermiform process of the cEecuin ; he remarks the 
yellow tint communicated to the jejunum by the galUbladder ; 
and he recognises the opening of the common biliary duct into 
the duodenum {quXdam, portis portaiia cJtoleram). In the ac- 
count of the stomach, he describes the several tissues of which 
that organ is composed, and which, after Almansor, he repre- 
sents to he three, and a fourth from the peritoneum ; and after- 
wards notices the rugcE of its villous surface. He is at consi- 
derable pains to explain the organs of generation, and recog- 
nises the communication of the arteries and veins in the body of 
the testicle. In his account of the anatomy of the fcetus, which 
is long and minute, he allows only one umbilical vein, and re. 
presents the urachus as an impervious chord, evident proofs that 
he had compared them with the fcetus of the lower animals. 
He was the first who recognised the larger proportional size of 
tlie chest in the male than in the female, and conversely the 
greater capacity of the female than of the male pelvis. In the 
larynx he discovered the two arytenoid cartilages. He gives the 
first good description of the thymus, distinguishes the oblique 
situatitm of the heart, describes the pericardium, and maintains 
the uniform presence of pericardial liquor. He then describes the 
cavities of the heart ; but perplexes himself, as alt the anato- 
mists of that age, about the spirit supposed to be contained. 
The aorta he properly makes to arise from the left ventricle; 
but confuses himself wiih the arieria venalis (pulmonary vein) 
and ike vena arteridl'is, the pulmonary artery ; and he further 
demonstrates the existence and operation of the tricuspid valve» 
in the right ventricle, and of the sigmoid valves at the beginning of 
the pulmonary artery and aorta, and allows only two ventricles se- 
parated by a solid impervious septum. His account of the brain 
is good. He ^ves a minute and clear description of the ventricles, ' 
remarks the corpus striatum, and has the sagacity to perceive 
that the choroid plexus consists of veins and arteries ; he then 
describes the middle and third ventricle, the infundibulum or' 
lacuna of Mondino, and the pituitary gland ; and lastly, the . 
passage to the fourth ventricle, the conarium or pineal ^mA, 
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and tlie fourtli or posterior ventricle itself, the relations of which 
lie studied accurately. He rectifies the mistake of MoDdini 
to the olfactory or first pair of nerves, gives a good account of 
the optic and others, and is eotitlcd to the praise of originality 
in being ihe first observer who contradicts the fiction of the 
wonderful net [rete mirabilc), and indicates the principal divi- 
aons of the carotid arteries. He eniinierateB the tumcB and 
humours of the eye, and gives an account of the internal ear, 
in which he notices the maHeua and incus. 

While Berenger was thus advancing the interests of true ana- 
tomtcsl knowledge in Italy, it is a singular example of the riow- 
nesB with which knowledge was diffused at that time, that the 
naturalists and phydcians of France and other countries, were 
in the most profound ignorance of the prc^ess of the Italian 
anatomists, and betrayed the most supine indifference to the 
brilliant career of their Cisalpine neighbours. Paris indeed ap- 
pears at tliis time to have possessed one anatomist, who, with 
suitable means, had both the capacity and the desire to improve 
the science- But the prejudices against the dissection of the 
human body prevented him from availing himself fully of the 
information which he derived from the animals which he cBs- 
aectedj and John Gonthier of Andernach is chiefly distingubh- 
ed as a teacher, in whose school some of the first anatomists tit 
the succeeding age bad acquired the elements of the science. 
In this school Vesajius, Eustachius, and Fallopius, afterwards 
BO celebrated in the history of Italian anatomy, studied ; it is 
bdieved, with some probaUlity, that from Gonthier, Rondelet 
derived his taste for animal anatomy ; and the circumstance of 
his being ihe instructor of Michael Servet, whom he ranked 
next to Vesalius as an anatomist, is sufficient to entitle him to 
an honourable place in the history ctf anatomy. He seems to 
have dissected few human bodies, and to have confined his re- 
searches chiefly to those of the lower animals ; and in the course 
of tliese he appears to have recognised the glandular body 
placed in tlie middle of the mesentery of carnivorous animals, 
and which he erroneously named pancreas. It has been since 
distinguished by the name oi pancreas AseUii. 

From the time of Mondino, Achillini, and Borenger, who 
were professors in the \JTv\\eT6\\,^ o^ BcAo^u, the rise of the 
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Jialian school of anatomy may be dated. The celebrity of th«r 
teachers gave Bolc^a a degree of pre-eminence which she re- 

r tODed for ages, and which was well supported by (he talents of 

Bl^talius, Arantius, and Varoli. 

^ The appearance of Mondino and Berenger exercised a tnoat 
Arourable influence on anatomy, both human and animal. Pre- 
rious to their time, the practice ofteachers was to deHver obscure, 
itniDtelligible, and often imaginary accounts of the parts of the 
liuman body, with commentaries on the descriptions of Galen, 
and illustrations derived from the bodies of dogs, pigs, and 
the common domestic animals. Even Berenger, as wc have 
seen, though professor at Bologna, is recorded to have delivered 
his first course of anatomy on the body of a pig, in the house 
of Albert Pio, lord of Carpi. Of this unpropitious system of 
instruction, the effect was to distort and misrepresent human 
anatomy, while animal anatomy was cultivated on so limited a 
scale, and with such perverted objects, that, instead of utility, it 
was productive of much injury. By removing the superstitious 
prejudice against dissecting human bodies, the true structure of 
the human frame began to be better understood and more dili- 
gently studied; and curiosity prompted anatomists to enlarge" 
their conceptions of animal structure by the comparative inspec- 
tion of the same organs in the lower animals. In this manner 
Michael Angelo Buonarotti, the celebrated painter, dissected 
both human and animal bodies, and compared the position and 
relations of the muscles in both ; and, at a subsequent period, 
we shall find that Hondelet, Colter, Aldrovandus, and Fabri- 
ciuB ab Aquapendente, applied it in this manner with the happi.< 
eat effects. 

In France, the prejudices against the dissection of the human ■ 
body were so strong, that although permission todissect the hu-' 
man subject had been granted at Montpellier in 1376, there is no- 
proof that it had come into general use for more than a century ' 
and a half after that period. It is, indeed, one of the charges rf *' 
Vesaliua against Dubois, that a human body was never seen in ■ 
his theatre ; that the carcasses of dogs, and other animals, were ' 
the materials from which he taught ; and that, unless Vesalius' 
and his fellow, students had assiduously collected human bones 
from the Innocents and other cemeteries, they must have been im- 
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able lo acquire the first principles of the science. Though 
Dubois is represented by Itiolan to have the merit of being the 
first to dissect the human body in France, his conduct and ge- 
neral characler give confirmation to several of the charges of 
Vesalius. A bigoted and indiscriminate admiiation of the works 
of Galen mode him substitute the interpretation of the descrip- 
tions of that author for actual demonstration ; and it is easy to 
trace some of the bold contradictions with which he wished to 
overwhelm Vesalius to his confidence in Galen, in oppo^tion to 
truth, and to his jealousy of the rising talents of tliat anatomist. 
This conductwas extremely pernicious both to human and to ani- 
mal anatomy ; and when it was afterwards seen that Vesalius was 
in liie right, the reputation of Dubois suffered, and tbe dissect 
tion of dogs and pigs became the subject of ridicule and contempt. 
On this account, the few observations which Dubois made on 
the ligaments of the colon in the ape and other animals, possess 
little value. 

A much more honourable character is due to Charles Etieone, 
a younger brother of the celebrated printer, and son to Henry, 
who latinized the family name by the classical appellation of 
Stephen (En^am). Though sprung of a family whose clas»cal 
taste has been their greatest distinction, Etienne cannot be 
charged with the servile imitation of the Galenian anatomy which 
Dubois betrays. This originality enabled him to reccgnise the 
interarticulay fibro-car til ages of the temporo-mammiilary and fe- 
moro-tibial articulations, several of the ligaments, the valves of 
the veins, which he denominates apophyses venaruviy and to 
distinguish the pneumogastric nerve from the great syinp^^ 
tic. Though his knowledge of the brain is inferior to that 
erf Achillini, his researches into the structure of the nervous sys- 
tem are neither unprofitable nor inglorious ; and the ckcumstance 
of demonstrating a caual through the spinal chord, which lias 
escaped the notice not only of his contemporaries, buthb succes- 
sors, t'dl M. Senac made it known, is sufficient to entitle him to 
a respectable place among the list of anatomical observers. He 
is not much known as an animal anatomist ; but the fact now 
mentioned shows that he dissected the lower animals, in which 
only, and in the human fcetus, this canal is distinct. 
It is painful to think ihal somuch merit was imablc to afford 
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Etiennc immunity from the fanatical severity of the times. His 
tranquillity was disturbed, and his pursuits interrupted by the 
oppressive persecutions in which their religious opinions involved 

the family ; and Charles Etienne drew the last breath of a mi- | 

serable life in a dungeon in 1564!. I 

While anatomical science was in this languid state in France, I 

a great revolution was effected in its favour by the exertions of I 

a young Fleming, whose appearance forms a conspicuous era in I 

jtsliistory. Andrew Vesalius, a native of Brussels, after acquir- I 

ing at Louvain the ordinary classical attainments of the day, began I 

at the age of 16 to study anatomy under the auspices of Dubois. J 

Common sense quickly taught him that little anatomical know- I 

ledge was to be obtained from the commentaries of Galen, and 1 

the dissection of dogs and pigs oniy ; and the difflculties with I 

which the cultivation of human anatomy was encompassed io I 

France, made him look to Italy, which Mondino, Achillmi, and I 

Berenger had already rendered distinguished ; and in 1S36 we 1 

find him at once zealously pursuing the study of human and 1 

animal anatomy, and requested, ere he had attained his SSd year, j 

to demonstrate publicly in the University of Padua. After re- I 

maining here about seven years, he went by invitation to Bolog- I 

na, and soon after to Pisa ; and Vesalius, thus professor in three 1 

universities, appears to have carried on his anatomical investiga- 1 

tions and instructions alternately at Padua, Bologna, and Pisa, I 

in the course of the same season. On this account Vesalius, 1 
though a Fleming by birth, and trained very early in the French, 

school, belongs as an anatomist to the Italian, and forms one of J 

that illustrious line of teachers, by whom the anatomical reputa- 1 

tion of that country was in the sixteenth century raised to the I 

greatest eminence. ' I 

Of the services of this distinguished anatomist it is impossible I 

in this short sketch to communicate an accurate idea. Though I 

Mondino and Berenger preceded him in teaching anatomy from 1 

the human subject, and in publishing treatises derived from per- J 

sonal observation, Vesahus is entitled to the merit of composing' 1 

the first comprehensive and systematic view of human anatomy. ■ 

By his enemies he was accused of undue reverence to Galen, and 1 

departing most widely from the method and description of that 1 
anatomist. Bui at present wc arc rather sotv^ VUa't.Nxe. ^'i^t\.(^iy 
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so little, and thaC on every occasion he finds it requisite to make 

npolf^s for dissenting from the oracle of antiquity. 

Besides the general accuracy which he has introduced intil ami' 
tomical description, he verified the observation of Etienne on the 
valves of the hepatic veins, described the vena a»ygos, and disco- 
vered the canal which passes in the foetus between the umbilical 
vein and vena cava, since named the ductus venosug. He de- 
scribed the omentum, and its connexion with the stomach, spleen, 
and colon ; gave the first correct views of the structure of the 
j^orus ; remarked the small size of the csecal appendix in 
man ; gave a good account of the mediastinum and pleura ; and 
the most complete description of the anatomy of the brain yet 
advanced. He appears, however, not to have understood the 
inferior recesses ; and his account of the nerves is confused by 
regarding the optic as the first piur, the fifth or Irigeminal as 
the third, and confounding the seventh or lateral facial, and tlie 
dghth or auditory, under one head as the fifth. 

Though the efforts of Vesalius were in the highest degree fa- 
vourable to the cultivation of human anatomy, they tended to 
llu"ow discredit and contempt for some time on animal anatomy, 
which was henceforward either abandoned or pursued oitly in a 
languid and ineffectual manner. The example of VesaliuB was 
indeed followed by numerous emulous competitors for distinctian, 
some in Italy, others in France. In ld43, Cannani of Ferrara 
pubhshed his valuable engravings, and contributed to rectify the 
notions of anatomists un the muscles. Osteology at the same 
time found an assiduous cultivator in John Philip logras^as, 
a Sicilian physician, who, in a learned commentary on the os- 
teology of Galen in 1546, corrected numerous mistakes, and 
gave several accurate descriptions from the natural objects. Of 
these his accounts of tlie sphenoid and ethmoid bones are excel- 
lent examples ; and if Eustachius and Fallopiua at the same time 
described the third tympanal bone termed stapes, the latter can- 
didly allows to Ingrassias tlie merit of discovery. He knew also 
the mastoid cells, the tvofenestritt the chorda tymjxmi, the se- 
micircular canals, and the cochlea. Fw this minute ocquaiat- 
ance with the organ of hearing, and especially for the discovery 
of the stapes, Ingrassias acknowledges he was indebted to his 
dissection of the heads ol oxen o.mV ovWx V?,*! o.tiiniaIs. _ After 
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he had discovered the bono in these, he recognised it in ilie ty m 
panum of the human body. 

Ill the mean time, the city of Montpellier had the honour of 
posaeasing a physician who set the first example of the systemci' 
tic application of zootomy in modern times to illustrate and reo- 
lify zoological knowledge. Trained in the school of Gonthier, 
from whom probably he imbibed his love of animal anatomy, 
and deeply read in the writings of AriBtotlcj AthenEcus, and 
Oppi«n, William Rondelet, though bred to the profession tf 
medicine, manifested the greatest zeal for acquiring an accurate 
knowledge of the structure and pccuharities of animals. Yet 
the philosophical reader may be surprised to find that the in- 
dividual who had judgment enough to undertake to illustrate 
Eoology by means of zootomy, and who is further distinguished 
oa the founder of the anatomical theatre of the University of 
Montpellier, could be deemed a meet subject for the buffoonery 
of Rabelais. Aristophanes had the talent to exhibit to the ri- 
dicule of the Athenians, the only individual to whose philoso- 
phical instructions ihey were indebted for forming two of the 
ablest characters of whom their history can boast. The Aristo- 
I^anes of the sixteenth century, though endowed with a coarser 
rein, had ingenuity enough to amuse his readers, by exhibiting, 
under the fictitious name of Roitdibllia, an anatomist and zoolo- 
gist, whose services to science must convey a very contemptible 
opinion both of the author of this foolish piece of humour, and 
of those to whose amusement it contributed. What rendered 
this ridicule so much less justifiable, if ridicule can in any cir- 
cumstances be defended, is, that Rondelet appears to have been 
a quiet inoffensive person, too assiduously and exclusively de- 
voted to his profesdonal and scientific pursuits, to provoke thfl 
spleen or displeasure of any one, 

Rondelet appears to have been rather unsuccessful in early 
life ; and it ia recorded that Butegari, a wealthy Italian, who 
had married the sister of his wife, and whose maiTiage was 
childless, shared with him his property during life, and bequeath- 
ed to him the residue after death. A more honourable, if not 
more desirable circumstance was, that the Cardinal de Tournon 
soon after appointed him his physician ; and the fretiuent jour- 
neys wliich Rondelet had in this capacity occasion to perform 
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into Italy, enabled liim to spend much of his linie in that coun- 
try, and to procure much of the zootomical and zoological infor- 
mation with which his History of Fishes abounds. It appears 
even that his subsequent appointment (1565) to the professor- 
ehip of medicine in the University of Montpellier, did not pre- 
vent him from attending the Cardinal, and collecting materials 
for zoology and zootomy. 

The principal work of Rondelet is his Natural History of 
Fishes, published at Lyons in 1554<, in eighteen books ; and it 
is valuable in giving not only the zoological, but much of the 
anatomical history of tiiese animals. The first four books of 
this work are devoted to the explanation of the principal exter- 
nal and anatomical characters of fishes. In the eleven succeed- 
ing ones he describes more than SOO species of fish^ and 
though in the number of genera several changes have taken 
place since his lime, he has described at least 120, The six- 
teenth book conta'ms an account of three species of turtle, and 
an interesting sketch of the cetaceous and amphibious mammali/i ; 
and in the seventeenth he describes several genera of moUuaca 
and Crustacea. 

J'rom this arrangement of his subject, it may be seen that 
Rondelet employs tlie Xevmjish, in a sense too extensive ; and 
indeed he gcenis to have included under this denomination every 
living inhabitant of the waters. It would be unjust, however, 
to hia anatomical knowledge, to represent him as confounding 
tbem all under one general head. He has drawn an accu- 
rate and distinct line between the fishes properly so named, or 
those which breathe by gills, and the ichthyoid or fish-like ani- 
mals, which breathe by lungs; and he repeatedly takes occasion 
to point out the resemblance between the anatomical structure of 
the latier and that of the other Mammalia. 

It would lead me much beyond the limits within which I 
must confine this sketch, were I to give even a general account 
of the valuable researches of Ilondelet, A few points only, 
which may shew his talent for olser\-ation, I shall specify. In 
the first nine chapters of the third book, he considers the general 
characters of the head, eyes, ears, mouth, snout, jaws, teeth, 
nostrils and iips, and tongue and palate. He then examines 
the windpipe and lungs, and observes that their place is supplied 
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by gills which are pervious to air and water, yet exclude the 
latter while they admit the former. That this mode of respira- 
tion is connected with the small proportion of blood and the 
lower temperature, he infers from the fact, that aquatic animala 
which are warm and abound in blood, as the dolphin, seal, and 
1 wbale, respire the air by means of genuine lungs ; and he adds, 
B.^iat in those which have gills, the swimming bladder is perhaps 
Fvalculated to answer a similar purpose. He then describes the 
distribution of the bronchial tubes in man, land animals, and 
the fishes which breathe by lungs ; in other words, in the Mam- 
malia ; in all which he takes care to say the structure is the 
same, with this exception, that, in the Cetacea and Amphibioi 
the lung is not so soft and spongy as in the terrestrial Mam- 
malia, but is thick and fleshy, probably because the occasion^ 
Admissioa and expulsion of the water required such a peculiius 
jity. Gills, on the other hand, are peculiar to fishes ; and of thesff 
awnearecovered, as in the species of /(yjMj or pike; the awra(a, » 
.qieciesofdory ; the«cari,<^nacd;, and tunny {ihynni); xipMas, 
4nrord.fish ; the sea-pike or spit-fish {sphyrmia), &c. ; while 
iVthere, as all the cartilaginous fishes, except the sturgeon, are. 
Wicovered. He also remarks the tubular gills, or branchial 
perforations of the lamprey, eel, and similar fishes, and rectifien, 
^e mistake of Pliny, who asserts that the muraena, a species ct 
iunprey probably, is void of gills. The heart he dlstinguishen 
Jnto three parts, an inferior, a middle, evidently the ventricle^, 
■nd the superior, which is manifestly the bronchial artery, an^ 
which he properly represents to be an arterial tube (nyyin^ 

. In the alimentary canal he recognises the longitudinal ancl 
transverse folds of the gullet, and the peculiarities of thrf 
Itomach in shape and size. Those of the mullet and sturgeon) 
Ik accurately represents to be fleshy and muscular. The pyloricr 
or duodenal appendages also, he remarks, vary in number, audi 
4rG confined to those which have gills. He rather ingeniousi jl ' 
observes, on the use of these bodies, that, as the temperature <#" 
fishes is low, the food distributed into these appendages may hff 
Qiore readily acted on than if it was in cme cavity. 

The want of genuine kidneys and a bladder, lie remarks in 
proper fishes, birds and reptiles. Those which liroatK^ t-^ 
lungs, however, that is, the cetaceovta and. aHX-^wNsviXia msm 
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of modern zoology, for instance ihe whale, physeter, ore, eeal, 
dolj^n and turtle, liave organs of this description. Thoee of 
the seal, he observes, are similar to those of the wcdf, that is, 
consist of several kidneys and several lobules, as iq the human 
fcctus and infant. Those of the dolphin and otter he comperes 
to a cluster of conglobate or aggregated lobes. In speaking of 
tlie bladders of genuine lishea, he remarks, that in river fishes, 
and some sea fishes, there is one filled with air between the 
spine and peritoneum, evidently referring to the air-bladder. 

In describing the organs of generation, he still observes m 
accurate distinction between the cetaceous and genuine fisfaesi 
In the former, for instance, the dolphin, seal, and wbale, there 
arc testes and penis, tlie former oblong, roundish, and coil' 
tained within the abdomen ; while the females have uterut, vo- 
ffina and mamma. In genuine fishes, however, which are void 
of proper testes, their place is supplied by two long canals 
{meatus), suspended from the diaphragm on each side of the 
spine, meeting in one canal, and opening in the common outlet 
for the excrements, or what is now denominated the cloaca. He 
mentions also the periotlical enlargement of these bodies, which 
manifestly correspond witli the milt or soft roe. Under the 
name of GaUus acanthias and Galeus laevis, he describes two 
species of ovoviviparous sharks, gives a distinct account of their 
uterine cavities, and of the mode in which the young are reaied 
within the body of the parent, and delineates a large spedmen 
of the latter, with one young one adhering to it by the umbili- 
cal vessels. " Galei qui laeves vocantur," he says, " ova in 
media vulva gestant, ut caniculae, quae postea in utrumque uteri 
sinum desccndunt ; mox animal gignitur, umbilico haerente ad 
vulvam, ita ut ovo absum}>to partus non ahter quam in quadru- 
pedibus contineri videatur. Adhaeret umbilicus ille proUxus 
capite altero ad partem vulvae inferiorem velut ex acetabula 
annexus, altero ad medium foetum qua in parte jecur est. Nob 
foetum cum umbilico matri adhaerente pingendum curavimus, 
et a caniculis, vulpibus, aliisque galeis discerncretur, cum nullus 
ox galeis alius sit cujus foetus secuudis mcmbranisque involva- 
tur, utcroquc matris per umbilicum alligetnr." De Piscibus, 
lib. xiii. cap. iii. The several species of this genus which cor- 
reapoaA to the Sdachuift of Cuvier, Uondelet represents with 
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chprdcteristic accuracy ; and even llie branctiial slits are weli I 
exhibited. The same may be said of the tubular openings of j 
the lamprey and congenerous fishes. 

The 16th book on the cetaceous fishes and amphibia, coo- 
tains much accurate and interesting anatomical information, 
Bondelet is chiefly known as an animal anatomist. From his 
descriptive statements in this hook, however, especially that c^ 
the dolphin, it appears that he knew the venculae seminaldt 
not only in that animal but in man. He gives a particular ao 
count of the alimentary canal and its appendages, the kidneys, 
ureters, and bladder, and the reproductive organs generally ; and - 
in the course of description, compares tlie organs with those a( i 
man and the hog, dearly shewing that he was quite aware cf j 
the difiFerence between the dolphin and genuine fishes. " Sub 1 
pentonaeo partes quae ad nutritionem ct generationem imf(W> 
matae sunt ad quadrupedum terrestrium magis quam ad pis* ' 

V fium partes accedunt." 

w^ Rondelet also knew the true structure of the follicles in the 

K^eaver, and the sebaceous mucous glands of the anus in birds 
and hares. AchiUini, I have already mentioned as the first 
discoverer of the ileo-caecal valve, which is now invariably de- 
signated by the name of Caspar Bauhin, I must not omit to 
remark, however, that Boadeiet had discovered this membra- 
nous duplicature, independent of any knowledge of its exist- 
ence from Acliillini ; and that to Rondelet, his pupil Posthius, 
^hosc name has also been associated with this valve, was ia- 

Ll^bted for his knowledge of its existence. 

Of this physician two circumstances are recorded, which are 
more creditable to his scientific zeal tlian his feelings or delicacy. 
The corpse of one of his children, cut ofi' by disease, he is said 
to liave caused to he inspected in the public theatre of the uni- 
versity ; and when his colleague Fontanus was supposed to be 
at the point of death in a dangerous illness, Rondelet is said to 
have solicited him most importunately to be permitted to inspect 
the body of his friend when life was extinct. In the body of 
Fontanus, we are informed by Posthius, these anatomists ex- 
^ined the renal papillir. Rondelet died of dysentery, compli- 
Med with fever, at Todlouse in 1566. 

(7*0 be contmued) 
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On Indian Ilail-atorms. By A. TcaNBULL 

Communicated \>y the Author. 



1^ 



In the last Number of your Journal, a new theory of hml- 
GtomiB is proposed l)y Professor Olmsted of Yale College, vii. 
that they are caused by " the congelation of the watery vapour 
of a body of warm and humid air, by its suddenly mixing with 
an exceedingly cold wind in the higher regions of the atmo- 
sphere." 

According to this theory it ia very easy to account for those 
hdl-storms which so frequently occur in some parts of the tem- 
perate zones, as in the south of France, or in the United States 
of America ; for in such situations it is very possible that an 
intensely cold wind, proceeding from the north at a great height, 
might meet with a warm body of air highly charged with mois- 
ture, and thus cause a very sudden congelation, with the other 
phenomena that generally accompany such storms. But this 
explanation could not apply {even according to the Professor's 
own showing) to hail-storms in the torrid zone, for any two cur- 
rents of air, within this zone, would differ so little in tempera- 
ture, that their sudden mixture could not possibly produce con- 
gelation, but merely clouds and rain, thunder and lightning; 
and, says the Professor, " in this region we know not where to 
look for the freezing current, unless we ascend so high that 
there no hot air exists holding watery vapour to be frozen by 
it." He therefore supposes that violent hail-atorms are unknown 
in the torrid zone, excepting in one situation, viz. in the vici- 
nity of lofty mountains covered with snow. Here, however, he 
is mistaken, hail-atorms being by no means uncommon in differ- 
ent, parts of the peninsula of India, and consequently at a dis- 
tance of many hundred miles from any lofty mountains*. 

We are told, in Rees's CyclopEcdia, that hrul-storms never 
occur in the torrid zone ; and in the Edinburgh Encyclopaedia, 



" The highest mounteins in the peninsula of India are the Nedftherriea, 
a Bmall group, ailuated beLween the JOth and 11th degrees of north latitude, 
and having a height oflitlle more than 8000 feetlebove the level of the sc 
being not more than one.balf of that which the snonJine would have ioM 
rituatioii. 
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under the article Physical Geography, that they never occur 
there, except at an elevation of not lesa than 160O or SOOO feet, 

I This I will show ia by no means the case. In May ]8S!3, a 
violent hail-storm occurred at Hydrabad, which is about 17° 
north latitude, and has an elevation (I believe) of not more than 
1000 feet above the level of the sea. The Iiail-stones were of a 
'Con»derable size, and a sufficient quantity were collected by the 
servants of a military mess to cool the wine for several days. At 
hail-storm occurred at Darwar, N. Lat. 16° 9S', E. Long. 75° 11', -j 
in May or June 1825, The height of Darwar above the level 1 
of the sea is 2400 feet, but it ia near no high range of moun—j 
tains. Tile hail-stones had a white porous nucleus, and varied ] 
in size from that of a filbert to that of a pigeon's egg, A amU I 
lar storm occurred at the same place, and about the same sea-' 1 
son, in 1826. TJiese are the only instances of hail-storms which 
came under my own observation during the five years I was in 
Jndia; but numerous others might be brought forward from 
the testimony of others. I shall only mention a few, Lieutenant- 
Colonel Bowler, of the Madras army, tells me that he witnessed 
k violent storm of hail at Trichinopoly, about the middle of the 
i^ear 1805, when the hail-stones were nearly as large as walnuts. 
He also mentions a very violent hail-storm which occurred in 
Ac Goomsa Valley, about twenty-five miles west of Gamjam, 
and only a few feet above the level of the sea, when he was io 
camp there about the end cf April 1817- It commenced about 

^balf-past three in the afternoon. The weather had previously 
been very sultry, with hot blasts of wind, and heavy cloudy 
*hich appeared almost to touch the tops of the tenls. On the j 
hiul falling, the air became on a sudden as disagreeably cold, as 
it had been before oppressively hot. The same gendeman also 
witnessed a hail-storm at Masalapatam, on the coast of Coro- 
mandel, in 1822 (he thinks in the month of April) ; and otherg^ 
at different times, in various parts of India. 

We are told by Heyne, in his historical and statistical tracts 

on India, that " masses of hail of immense size are said to have I 

fallen from the clouds, at different periods," in the Mysore | 

country ; and that, " in the latter part of Tippoo Sultan's reign, | 

^_it is on record, and well authenticated, that a piece fell neirf 

B Seringapatam of the size of an elephant." Of course, it is not 
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to be expecti-d that we are to believe this to the letter — we 

m^e some allowance for oriental exagg«rattoii. 

It is needless to multiply exampleB, for I believe there is 
an officer who has been many years in India, who cannot bear 
testimony to the frequency of hail-slorms in that country. Pro- 
fessor Olmsted's theory, therefore, even according to his own 
account of it, must be abandoned ; or, at all events, it will only 
apply to those falls of hul which occur in the temperate 
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On the Form of the Jrk of Noah. 

W E have a description of the Ark in the 6th cliapter of Gene- 
sis ; and our common translation, which is acknowledged to have 
given, with comparatively few exceplions, the true sense of the 
Hebrew and Greek originals of the Scriptures, has the follow- 
ing rendering of this particular passage : " Make thee an ark 
of gopher wood : rooms shall thou make in the ark, and shait 
pitch it within and without with pitch. And this is the fashion 
which thou shalt make it of : the length of the ark shall be three 
hundred cubits, the breadth of it fifty cubits, and the height of 
it thirty cubits. A window shalt thou make to the ark, and in 
a cubit shalt thou finish ii above; and the door of the ark shalt 
thou set in the side thereof: with lower, second, and third 
stories shalt thou make it.'" 

As, in this translation, there is no modification of the dimen- 
^aas of length, breadth, and height, very obviously expressed, 
we are by it naturally led to conceive the form of the ark to 
have been a parallelepiped, of which the oppodte planes are re- 
spectively equal and similar. 

But there is a word in the Hebrew text, of which, there is 
reason to think the English translators have not apprehraided 
the true meaning. The word is that which they have translated 
viindow, (in Hebrew " fzohar"), a different understanding of 
which will lead us to important modifications of our conception 
of the form of the ark. 

Several commentators have supposed that this word refers 
rather to the peculiar form of the ark, than to any opening in it 
ana1(>gous to a window, without however indicating in what 
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iiianner it does so ; and as the word, in its Angular foim at least, 
does not again occur in tlie Hebrew text, to enable us to deter- 
mine its true mi^aning by its connection with other words, it 
must be acknowledged there is some difSculty in investigating 
that meaning. 

The word, in what appears to be its plural form, occurs in- * 
deed in several passages; as in Genesis xliii. 16, 1st Kings 
xviii. S6, and others, where its connection determines the sense 
to be, as it is rendered in these passages in the English Bible, 
noon or noonday ; and as other two words have been formed 
from the root " tzohar" by the assumption of servile letters to it, 
the one signifying oil, as in Deuteronomy vii. IS, and the other 
to make oil, as in Job xxiv, 11, the lexicographers have there- 
fore assumed, that the radieal idea expressed by the word is, 
to send out or admit clear ligM. 

It was, no doubt, with an impression of the accuracy of this 
assumption, that " tzohar^ was translated window. 

The employment of the plural form of the word, however, 
in the sense noon or noonday^ leads naturally to the mference 
that this use of it is only figurative ; and so the literal meaning 
of the singular noun may have been sometliing diiferent. 

There b a condition of the text which goes to prove that 
window is not the proper meaning in the passage under con- 
sideration. Neither a window nor a door could, with propriety, 
he referred lo as any thing added to a building. With regard 
to the door mentioned in the text, this circumstance is correctly 
attended to in the expressions referring to it, — " the door shall 
thou set in the side," — where in is the correct sense of the 
Hebrew. Had the word " tzohar" expressed a window or simi- 
lar opening, no doubt a like form of expression would have been 
used regarding it ; but we find a different one, — " a windoT 
shalt thou make lo the ark," — where to is the correct sense of 
the Hebrew. 

In fact, the Hebrew tongue has another word for window 
(chalun), occurring in this very history of the flood (Genesis 
viii. 6), and of which the literal meaning is accurately fixed ia 
other passages, by its connexion, as in Genesis xxvi. 8, Judgeft 
V. 28, and others *. 



' There u anoUin word trauskteii wiivloiu b\ lb.i3 \^ 
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What has now been said, renders it more than probable that 
" tzohar" was not meant to express a window. It is our buw- 
ness, then, to look out for the true meaning. 

Happily the Greek translation of the Septuagint throws an 
important light upon the question ; and as the sense, in which 
it is obvious the translators luiderstood the word, makes the 
whole passage under consideration liighly intelligible, and in all 
respects consistent with itself, we can hare no hesitation in ad- 
mitting it as the right one. 

The words which the English translators have rendered, " a 
window shall thou make to t/te ark,'" the translators of the Sep. 
tuagint have rendered " tTin.>«ywi a-sumi; mi m^nrsr,'" wliere co- 
ntaym can obviously bear no other meaning than " bringing, 
or gailiering together, upwards, or towards the top."" 

It is evident from this, that the Greek translators understood 
the word " tzohar " to imply the peculiar form of the ark itself, 
and not to express a window or opening; and their interpreta- 
tion of it must have been " a narrowing or contracting top," 
fiDishing above in a narrow ridge, like the pavilioned roof of a 
cottage. With this sense, the sentence of the Hebrew complete- 
ly accords with the following one, and both sentences make an 
intelligible and consistent whole, — and are, " a narroioing top 
aluUi thou make to the ark, and in a cubit sludt thou Jinisk it 
above r to which the hteral translation of the Greek is entirely 
equivalent, — " gathering it togetJier upwards aJtalt thou make 
the ark, avd in a cubit .ihalt thou finish it above."" 

Having obtained this light on tlie subject, we can return to 
the Hebrew language, where we find, although not the word 
" tzohar," yet a word (tzor) containing its only two radical let- 
ters, used (when we view what it imphes in respect to the form, 
and not the material) in a sense analogous to that which we now 
give to it; as in Exodus iv, 25, and Joshua v, % S, where it 
means a sharp-edged or wcdge-fbrined stone, or other instru- 
ment ; and this, again, may furnish us with a key to the origin 
of the employment of the plural form of" tzohar" in the aense 

Geneds viL 11, and Genesis vjii. !; in the margin ./ftWjate. The same word 
is found in mnny otlier passages ; and in Hoses xiit. 3, the coanexian deter- 
mines its meaning to be, chimney or verlicai opeuing. It is therefore lued 
Sguiativeiy in Genesis. 
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nooii or Tioon-day, expressing tbe arrival of the sun at the ridge 
of the heavens, as we now say that he culminates when at noon- 
There is, indeed, if we confine our attention solely to the 
Hebrew text, a diflicuky remaining in the position of the ser- 
vile letter he, which, in the practice of the Hebrew tongue, ia 
not interposed between the letters of a root to vary it, though 
often added to them. But siurely this diBicutty is not of suffi- 
cient importance to hinder our adoption of the consistent mean- 
ing of the word, to which the early Greek translators have di- 
rected us, when we reflect what advantages they possessed fos 
learning the true meaning. 

In fact, even independently of the result of this criticism, we 
should find it the most consistent, intelligible and simple ex- 
planation, to deduce the form of the ark, now indicated, from 
that sentence in the passage, in which there is no obscurity, " in 
a cubit shait thou Jinish it above ,■" for the verbal affix, trans- 
lated it, obviously refers to the ark itself, and not to ' tzohar ;' 
and so sensible of this have the commentators been, that, while 
they have conceived the ark itself to be a parallelopiped, they 
have at the same time felt it necessary to suppose that there was 
a sloping covering superadded to it, to meet the condition ex- 
pressed in this sentence. 

The result of our inquiry is, that the ark of Noah was formed 
of a rectangular base, having sides springing up from its edges, 
and inclining inwards, till they met over its middle; the cover- 
ings at the ends inclining inwards and upwards likewise. A 
cross section of the ark would thus form an isosceles triangle, 
resting on its longest side, and the two equal sides forming each 
an angle of about fifty degrees with the base. 

A vessel constructed in this form would be altogether unfit 
for carrying sail. But this was not the purpose of the ark. It 
was intended only for floating on the surface ; and, bearing this 
in mind, let us enquire what advantages the form secured. 

It was obviously possessed of great strength. In the triangu- 
lar form, every beam, like those of an anchor nwf, formed a 
brace, longitudinally directed to resist any tendency to change 
of form. The partitions dividing the rooms within, running not 
only across, but lengthwise also, as the large dimensions of the 
structure evidently admit and imply, and the mteTftal V\oki*i\*,2^ 

■ JANUARY — MARCH 1831. 
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floors, supporting both these again, furnished numerous braces 

to strengthen every part of the fabric. 

But this was not the only advantage. Its outward form was that 
which is of all others the best adapted to elude the force of the 
wavftinastormysea. Themostainpleexperiencebas proved, that 
an inclined plane, such a.s it presented on all sides to the waves, 
renders tbeir stroke harmless. We shall not refer for evidenc* 
to the dikes of Holland and Denmark, where a slight covering 
of straw ropes is found suHicient to protect their sloping surfaces 
from thL' effects of the heaviest seas, as it may lie said the incli- 
nation of the planes there is much lower than in the figure we 
have described. But we may refer to the extremities of oui' 
own piers and breakwaters, which are found liable to little in- 
jury from the heaviest seas, when iliey are made to meet them 
in an inclined form ; and also to the tapering bases, which our 
engineers have employod with so niqch success in our light- 
houses, built, some of them, in the midst of the waters. Above 
all, we may refer to the judgment of a person who had perhap 
more experience than any other individual, of the effects produ- 
ced by the waves on ships at sea, and who remarked the efjicacy 
of even a comparatively slight inclination of the sides to prevent 
injury. In the Letters of the late Lord "Col ling wood, we find it 
stated by him, that the old ships of his fleet, built, according to 
a former practice, with the upper decks narrower than the lower, 
and consequently having their sides inclined inwardly, suffered 
comparatively little, during their long cruizes under his com- 
mand ; while the new ones, built with vertical sides, an intended 
improvement, to give more room on the decks, were exposed to 
much injury from this form of structure, the waves beating upoo 
them with greatly increased violence. 

By the peculiar form of the ark now pointed out, its contents 
are necessarily reduced to a little less than one-half of what the 
parallelepiped aSbrds. According to Dr Arbuthnot, the best 
authority on such questions, the burden, granting the form to 
have been a parallelopiped, amounted to about 81,000 tons. 
The triangular form will still leave a capacity of more than 
35,000 Ions, allowing Dr Arbutlmot's estimate of the cubit i 
forming yet a vessel so large, in comparison with any that we 
are accustomed to build, U^at we ca.w cmV^ gowqavvc, as a detail 
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of particulars would shew, it was sufficiently ample for the pur- 
pose for which it was intended. Into thai detail we need not 
enter, as it is found fairly enough exhibited by several com- 
mentators on IJie passage. 

It will be objected to our investigation, by some persons to 
whom, from respect to the very feeling whence ibe objection i 
arises, we would not willingly give offence, — that, to enter into | 
any proof that the structure of the ark was the best wliieh we 
can conceive for fitting it to encounter the shocks and hazards 
to which it was exposed, is unnecessary, when we reflect, that 
He who warned Noah of the approaching catastrophe against 
which it was provided, and commanded it to be built, could 
also preserve it from every danger. This last poation no reflect- 
ing mind will controvert. But the answer to the objection lies 
within narrow compass. He was pleased to employ human 
agency and ordinary means for the preservation of Noah and 
his family, and the living creatures that were saved witli them ; 
and if it be delightful to the contemplative mind to observe the 
numberless wise contrivances, the uses and ends displayed, 
the infinity of wisdom, in short, poured over the immensity of 
his creation, it is also highly gratifying to it to find an analo- 
gous proof of wisdom in its admirable adaptation to its end, in 
this structure, fabricated by his express directions. 

So long as we depended on the use of masts and s^ls to effect . I 
the movements of our ships, we ojuld not have attempted in I 
their construction, any ajjproach to that form which we have ] 
described. But now that, in the power of steam, we have the j 
means of movement within the vessels themselves, it may not, ' 
perhaps, be hazarding too much to predict, that we shall speedi- 
ly take a lesson, from the first vessel of which we have any ac- 
count, for the improvement of the forms of our own. A pre- 
vious desideratum is indeed necessary to be accomplished, — ■ i 
the placing the whole of the machinery below the surface of the 
water, to protect it from the hurtful stroke of the waves ; and of 
obtaining this we have no reason to despair, having, before our 1 
eyes in nature, means displayed, analogous to those which may ' 
procure it for us. It would then be not difficult to shew, that 
the form of the ark, with the modifications necessary to fit it 
lor making way fitrytigh the water, vo\M \k \!n& \»flk. aiA 
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strongest form of a steam-ship. In this case we should be com- 
pelleij (o decline all aid Trom masts and sails, but the privation 
would l>e compensated, by the greater facility with which iht- 
ship would make its way against a head wind and sea ; we 
sliuuld want, loo, the advantage of a large open deck for those 
on board ; but this would be compensated by their greater 
safety in the storm. 



It having been deemed necessary by the author of the ahovo 
inquiry, to investigate the stability of equilibrium of a floating 
body, of the fonn there assigned to the Ark, he finds the reaull 
quite satisfactory. 

The rule, given by Laplace, for determining the stability ol' 
equilibrium of a floating bo<ly is, " That the equilibrium will be 
stable in every direction, when the sum of the products of cacli 
element ofthe section of the floating body, at the level of the fluid, 
into the square of its distance from that horizontal axis, through 
the centre of gravity of the section, in relation to which lire sum of 
the products is a minimum, — is greater than the product ofthe vo- 
lume of the displaced fluid, into the height ofthe centre of gravity 
of the floating body above the centre of gravity of the volume." 

Supposing now a vessel of the form of the Ark to be im- 
mersed, by the weight of its materials and lading, to the depth 
of 6 cubits, which is rather more than one-third of its whole 
tonnage, and that the weight is so uniformly distributed, that 
the centre of gravity is the same as if the body were homoge- 
neous, in that case the former sum would be to the latter in the 
proportion of 18 to 7 nearly. 

Were the centre of gravity to continue the same, the ratio of 
the stability would decrease with a deeper lading, owing to the 
rapid decrease of the section of flotation. Were the body im- 
mersed to the depth of 9 cubits, which is very nearly one-half 
of its tonnage, the former sum would be to the latter only in the 
proportion of about 8 to 5, and were it immersed to the depth 
of 12 cubits, or somewhat less than two-thirds of its tonnage, 
the ratio of the former and latter sums would be only as 7 to 6. 

But it is quite evident, that, in arranging the lading, the 
centre of gravity of the floating body may be brought below 



that of a 



incoas body , and faaX. <tw laieJfe^ di < 
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ilKTeases with the depth of lading, insomuch ihat, in very deep 
bdings, the centre of gravity of the floating body may be very 
easily brought below that of tlie displaced fluid, in which case 
the stability would be absolute in every rate of lading. 

A remark may be added in regard to another point ; and 
that is, the means of obtaining ventilation. It would be diffi- 
cult to conceive any form of vessel better fitted for securing 
this, in safety from the influx of the waves, above which the 
ridge of the ark would still be greatly elevated at very consi- 
derable depths of lading. 

^^Stemarks on AuduboiCs " Birds of America *," and " Ornitholo- 
gical Biography -f-." 

All objects of nature are capable of exciting intense interest 
in the mind of man, the moment he begins to look upon them. 
as fragments of the vast and wondrous machinery of which 
he himself forms a part. It were difficult to say what collec- 
tive portion of this magnificent system ought most to attract. 
our attention, for all its parts are so mutually connected, that 
it is impossible to obtain any just conception of one, without 
extending our view to others. 

Different minds are differently organized, or are differently 
biassed, one preferring this, another that, branch of study ; and 
as no mind is capable of grasping the whole, the arrangement 
is obviously beneficial both to the individual and to the mass. 
Setting aside the silly and short-sighted spirit, that induces one 
to extol tile department to which he has devoted himself, the man 
of truly philosophic mind views with pleasure the labours of all 
who endeavour to catch a glimpse of the order that has prevailed 
in the collocation and arrangement of the mundane objects, which, 
being the only reahties from which the unaided efibrts of man 
can derive knowledge fltted for enabling him to att^n the ab-. 
stractions alone suited to the gratification of his intellectual 
powers, are to him the only legitimate objects of study. 
Whether it be the resplendent gem, buried deep in tlie solid 
* The Birds of America, frnm (iriginni drawing, hj J. J. Audubon, 
F. B. S. E. and L., &.C, foUo. 
+ Ormtbolf^cal Biography, or in A-ccoixni ot ttie'H.aWisol'OQc'^wtiio'i'i 
^^lited States, by J. J. Audubon, F. a. S. E. au4 V.., ts.-;. otvCNoVwi*.*^ 
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mass of the globe, or the flower glowing in the delicatdy pen- 
cilled hues of its summer splendour, or the animal instinct wiili 
life, and impelled to action by passions and emotions excited by 
the tommunication of external existences through the medium 
of his senses, thai is to him the magnet of his versatile mind, it 
matters not Thu universe is full of objects, (he entire natare 
of any one of which no man has ever comprehended, and of 
which, no one is unworthy of the most intense regard of the 
brightest intellect, seeing it Is the manifestation of an infinitely 
brighter. But of the numerous groups of objects that consti- 
tute the garniture of our planet, none is a more general favour- 
ite than the class of birds. The school-ljoy, when his irksome 
task is over, hies him to the greenwood to search for the cu- 
riously constructed nest in which the mellow-piped blackbird, 
or the gaudy finch, or the little cheerful wren, has depouted its 
cluster of painted eggs. The young savage views with delight 
the airy forms that flutter and flit on the forest boughs, and 
prepares his pop-gun and liny arrows. Man immured id cities, 
seeks to bring around him the freshness of nature ; and, while 
he decorates his habitation with the flowers of distant climes, 
forgets not to hang up a gilded prison for the little warbler of 
the woods, that it may delight his car with its music, ttt his eye 
with the brilliancy ol its varii^d plumage, Man roaming the wilds, 
decorates his person with the spoils of the aerial wanderers j and 
vain woman, gliding along in the gay saloon, loves the graceful 
waving of ihe costly plume, with which she seeks to add to her 
attractive powers. But enough ;— every body knows that birds 
are universal favourites. 

In every department of natural history, knowledge has made 
slow progress. For ages, men have been contented with a su- 
perficial idea of its objects. Unfortunately, as some might say, 
for its progress, it seems to most people so simple a science 
that they imagine they have nothing more to do, in contrihutuig 
to its advancement, than to see and describe. Hence, Omilbo- 
logj has too often been in the hands of men ill qualihed for the 
task which they had undertaken. One is fwid of birds, as 
every body is, and fond of sliooting them, as many persons are ; 
and tie fancies, that an account of the colours of their feathers, 
however vague, may V>enrt\t \\w ■wotVX- ^ W '^tc^arcK \m 
book, and h forthwith \mmona\\tcd KT\(A\iW w tovi&cE^^^H 
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ing, as well as of birds. He is fonder still of his own glory, 
and he resolves to pei-petuutc the results of his labours, by 
having ibem engraved. Then is the world gratified by the 
sight of birds, which, in form and attitude, resemble nothing in I 
exiateoce, but which are made known by the excellent expe- 
dient of engraving their names beside them ; and this man also ( 
passes into immortahty. AnoUicr, fond of the fireside, and of \ 
reading books, gathers around him the aggregated wisdom of { 
ages ; and studying the productions of the forests of the Wa.- ■ 
bash, or the ranges of the Hinimaleh, as dehneated, not in the 
book of nature, but in the books of men, perhaps little better 
qualified than himself, and who have described birds from skins 
and feathers, with a bill stuck at the one end, and two withered 
l^s near the other, comes upon the astonished world in all the 
glory of authorship. Others are fond of marsballiog birds into 
classes, orders, tribes, divisions, subdivisions, groups, genera, 
suligencra, Sic, or of wheeling them into circles, or extending 
them in lines ; or tliey may make them diverge from types, or I 
set them a marching in pairs, or in fives ; — and many otiier fool- | 
cries are played oif for the benefit of science. 

But every now and then does there appear a man, who sees ) 
things not as other men see thcra ; and he, communing with ' 
Nature in the wilderness, or scrutinizing licr productions in the 
«dlencc of his closet, elicits the elements that are one day to 
accumulate into the stable basis of a system wbicli shall form 
temple, dedicated to the genius of the universe. Of one of 
these men there is somewhat here to be said. 

JoH>i James AuDimoM, a native of Louisiana, has been from 
early youth addicted to the admiration of nature. In a beauti- 
ful country, teeming with animal and vegelaljle life, the pro- 
fusion of which at first tended to render him imdecided as to 
the particular path which he ought to pursue ; he at iMigtIi, 
struck by the beauty and vaiiety of the feathered tribes, their 
manners and occupations, their wonderful migrations and iheir 
mysterious instincts, resolved to make them the principal object 
of his study. A pure passion gave energy to big mind. He 
studied nature, not with the view of immortalizing hia name by 
his discovefies, nor even with a desire of infusing a portion of 
his spirit into his fellow men, much leas wkU VW Vio'^c *A 
^^taaing his pecuniary stores, but simpVy howv aw wsSlvwiVw^ 
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impulEe, an admiration of, a love for, the objects that mani- 
fested to him the attributes of their Divine Author. To per- 
petuate their remembrance, and render them ever present to his 
mind, he first tried to preserve their skins. But their faded 
tints, the stiffness which could not be avoided in restoring them 
to shape, aud the consequent want of seeming animation, de- 
terniinLHl him to represent them by the pencil. Numberless 
drawings were made, but year after year they were consi^ed 
to the flames. At length, beginning to be somewhat pleased 
with his attempts to imitale nature, he commenced a collectioD 
of drawings, which, after more than twenty years of almost un- 
remitted observation of the habits of birds, and aller he had 
shot and examined specimens of all the forms that he could find 
in the vast regions of the United States, at length amounted lo 
several hundreds. Still he had no other object in view than 
that of studying and depicting nature. Finally, after a visit lo 
Philadelphia, which had opened his eyes to the ways of men, 
he began, in the solitude of the forest, to commune with him- 
self as to the possibility of laying hislabours before the wcwld. 
'' Happy days, and nights of pleasing dreams !" says he, " whom 
the wise men of the west hod denounced as a wild woodsjnan, 
and whom, even his friend, the Prince olMusignano designates 
as a ' painter-naturalist.' " I read over the catalcgue of mj 
collection, and thought how it might be possible for an uncon- 
nected and unaided individual, liive myself, to accomplish the 
grand scheme. I arranged my drawings, improved them as 
much as was in my power ; and, as I daily retired farther from 
the haunts of men, determined to leave nothing undone, whicii 
my labour, my time, or my purse could accomphsh." The 
' grand scheme,' however, was destined lo be accomplisbed,-— 
at least it is in progress. Mr Audubon left America and came 
to England. His native country was either unable to appre- 
ciate his genius, or unable to aid his efforts, aud England did 
both. The Americans, may justly be proud of their achieve>- 
ments, and no people can be more disposed to boast of thrir 
good qualilies ; but, although they may boast of an Audubon, 
they must leave lo England the merit of having fostered him. 

" As I approached the coast of England," says he, " and for 
the Srst time beheld hct tcrtiVe shoreft, tl\e des^ndencyr of a|)r 
spirits became very gvcal. \ Vv\«vi noi a.xv '\a&N'\i\\^ !i> 
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country, and although I was the bearer of letters from Amerira^^l 
can friends, and StuCcsmen of great eminence, my situation ap- ^^^ 
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peared precarious in the extreme. I imagined that every indi- 
vidual whom I was about to meet might be possessed of talents 
superior to those of any on our aide the Atlantic ! Indeed, as I 
for the first time walked on the streets of Liverpool, my heart 
nearly failed me, for not a glance of sympathy did I meet with 
in my wanderings for two days. To the woods I could not be- 
take myself, for there were none near. But how soon did all 
around me assume a different aspect ! How fresh is the recol- 
lection of the change ! The very first letter which I tendered 
procured me a world of friends. My drawings were publicly 
exhibited, and publicly praised. Joy swelled my heart: the 
first difficulty was surmounted. Honours which, on application 
being made through my friends, Philadelphia bad refused to 
grant, Liverpool freely accorded.'' 

It is unnecessary to follow Mr Audubon in his progress 
through England. Suffice it to say, that, in Edinburgh, he 
commenced the publication of his " Birds of America." After 
a few plates had been presented to the world difficulties occur- 
red. The engraver, Mr W. H, Lizars, expressed his satisfac- 
tion at being relieved of the work, which was transferred to Mr 
R. Havell jun., a London artist, who has continued the en- 
gravings. The work commenced in 1827, and already the first 
volume, consisting of 100 plates, is completed. It will be fol- 
lowed by at least three of equal size. 

In estimating the merits of a book, it may in some few cases 
be necessary to employ the carpenter's rule. Without mea- 
suring with as much accuracy as Mr Audubon would em- 
ploy in transferring to his paper the claw of a Humming 
bird, or the nasal plumelet of a Regulus, we find the pages 
of his work to be three feet three inches in length, and two 
feet two inches in breadth. This gigantic volume, in a battle 
of the books, would doubtless play its part to astonishment, 
and, by mere weight, overthrow a whole battalion of the mul- 
.titudinous romances, novels, poems, and nondescript skirmish- 
ers, with which the land is overrun. But in modern war- 
fare, thanks to gunpowder and wit, a stripling may level a 
,^iaQt, and a duodecimo m:iy dU^la^ beU&x ^i£afis.aii^Ga:^ '^isas:.- 



322 Remarks on Audution's BinU of Amcrki 

a double elephant fulio. " fnddit ingens ictus ad tcr- 
rata" The reason which our author assigns tar these extend- 
ed dimensions, is his desire of representing the objects which 
have occupied his pencil, of the size which Nature gave them. 
As otlier authors have proffered a like excuse for the ampli- 
tude of their sheets, the dehnciitions on which, □evcrtheless, 
hardly convey so accurate an idea of the originals as the dinni- 
nutive wo<>d-eutfl of Bewick, let us see how Mr Audubon ac- 
quits himself. The first object presented to us is the Wild 
Turkey, and, in this instance, the paper is Iwrely large enough. 
The female Turkey, tlie Bird of Washington, the White- 
tailed Eagle, and a few others, fill their respective plates. The 
most beautiful groups, biographical scenes, rcprcscDtaOons of 
maidenly coyness, malcrnal oAection, lordly misrule, republican 
sociality, and, in one instance, conjugal strife, occupy others 
to the very edges. Un the other hand, we sometimes find a 
single bird, not mudi bigger than a Tomtit, clalmiug to itself 
the whole space of b sheet. Between theK extremes there are 
various means. 

On inspecting the plates in succession, one cannot fml to be 
struck by the peculiarities which they present. The most un- 
practised eye must instantly discover something in the aspect 
and attitudes of the birds, which he has never seen in art, and 
to obtain which recourse must be had to nature. The cause of 
this is to be found in the urcitmstance of the author's having 
borrowed from living nature. Others draw not from birds but 
from dried skins. Thc'u- representations are as stiff and dis- 
torted as it has pleased the bird-stutfer to make the originals. 
Mr Audubon's method of representing birds is as follows. 
-Finding in the woods, the prairies, or the fields, a bird which 
he is desirous of figuring, he follows it, steals upon it unper- 

tceived, a.^ the Indian steals upon the white man in his encamp- 
ment, observes its motions and altitudes, studies it* peculiarities, 
and then shoots it. He restores it to its favourite or charao- 
teristic attitude, by a method which, some years ago, he exhi- 
bited to the Wernerian Natural History Society of Sdinburgfa, 
tand while it yet retains uninipiurecl the rapidly evanescent hues 
tJits eyes, bill, and feel, hf transfers its semblance to his jiapcr. 
tic biiJ, the claws, the scales o£ iW \&ikv 3.i:u?l \oca, \]cv& Ceaxfaera, 
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B and every oiher part of its exterior, are carelully nieasureil, nnil 
f the drawing becomes a fae-aimile. Even this method, precise 
as it is beyond any other, will not necessarily lead to perfection. 
We know persons, who, although they are acquainted vrith it, 
blunder on as they have been wont to do, producing birds with 
three joints in their hind toes ; legs, the ori^n of which is any 
where but in the right place; necks like a distaff enveloped in 
tow, and feathers formed of hogs' bristles. There must be an 
intimate knowledge of the habits and peculiarities, of the whole 
family history of the different species, together with a proper 

I acquaintance, not merely with the rules, but with the resources, 
of art, before perfect representations of birds can be produced. 
As no mere naturalist can represent a bird, so can no mere 
painter ; we have witnessed the attempts of both, and the re- 
sults were wretched caricatures. He who would figure animals 
must be indeed a " painter-naturalist."" 
Let any man conversant with birds lay before him any num- 
ber of these plates selected at random, and he will instantly and 
unhesitatingly pronounce them true representations of nature. 
The characteristics of the species are present, the forms and at- 
titudes arc copies, the occupations are disclosed, the imagination 
of a poet has presided over the arrangement. From these 
plates, there is more to be learned by the student than he may 
at first imagine. A few exaroples will suffice to make good the 
assertion. But before we select a few plates for particular exa- 
mination, let us remember that we must look upon them as 
scenes from nature, not merely as representations of birds. 

In criiidsing a work of this kind, every one has a way of 
his own. One, without any real knowledge of nature, but 
having gathered ideas from museums, and technical descrip- 
tions : — bill brown, iris hazel, back umber, rump red, foreneck 
cinereous, breast and belty dirty-wbite, feet bom-colour. Sic— 
points out to you the beauties and blemishes which he perceives. 
Another, totally unacquainted with birds or books, trusts to his 
e)oquence, that is, his faculty of uttering nonsense with a good 
grace. ' Another, knowing enough, but dull as a Dutchman, 
applies, in his criticism, rules adapted lor the mensuration of 
planes and solids, tells you that a bill is too long, a feallter too 
AoTlf or a pupil oval when il eIiquUL W »»i«i\. 
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Plate LXXVI. Virginian Partridges surprised by a Hawk 
■^The savage ferocity of the bird of prey, manifested in the 
glare of his eye, the bill half open in anticipation of carnage, 
and the outstretched talons with which he is about to seize his 
territied prey, seemingly perplexed in his choice by the number 
of biids which have in their terror become henped upon each 
other, is a subject repugnant perhaps in itself, but rendered in- 
tensely interesting by the skill with which it has been managed. 
Almost every possible attitude is exhibited in the group. Some 
of the partridges are Hying off with palpitating hearts; (ithers 
are endeavouring to evade the murderer's gra.sp by dashing side- 
long along the ground ; some are beaten down and hampered by 
the rest ; one upset, and desperate, meets the foe with its power- 
less claws and open bill. Terror and dismay are depict 
every countenance. Never before did we ima^e that the 
sions of birds could be expressed in a. manner so intelligible. 

Plate XI. rAe Bird of W^cwAir^ton.— Powerful, sedate 
in an imposing attitude, whether this bird bears any resem- 
blance lo him after whom it is named or not, it is one of the 
most magnificent of the feathered race. As the coloursare sim- 
ple, and the parts large, one might ima^e it no difficult task 
to represent an eagle; yet we have never seen one represent^ 
before. 

Plate XVI. Peregri^u Falcons devouring their prey, 
picture like this can hardly be called pleasing, yet thb ia 
which has justly attracted the notice, and elicited the praises, 
of all who have seen Mr Audubon's splendid collection of draw- 
ings. The aiiitutles are highly characteristic. The general 
position of the female falcon, and especially that of its left leg, 
are finely managed, as is the foreshortening of the head and 
neck of the male. 

Plate XVII. Carolina Turtles.— This is one of the 
plea^ng pictures in the work. In a cluster of Stuartia 
codendron a dove has made her nest. Seated on her eggs, 
is receiving from her ever kind and attentive mate, the food 
which he has been collecting for her. On a twig above is a 
love-scene in its commencement. The female, coy and timorous, 
has, in her sidelong retreat from the male, reached die extremity 
of the branch, and has alreadj IttVt o^easd. \»« "((VDiek wd^ vol 
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to fly to another perch, whither her ardent admirer will doubt- 
less follow her. The beautiful white flowers, and delicately 
tinted leaves, overshadow the pair whose nuptials have already 
been celebrated. One almost fanciea he hears the cooing which 
has come Eoftly, in the solitude of the forest, on the ear of 
the pmnter, and inspired him with gentle aod plea^ng thoughts. 

Plate VII. Purple Grakles. — Mai jms thieves, as they are not 
inaptly called. Two of these birds are perched on a stalk o! 
Indian corn ; they have attacked an unripe ear, torn off the 
husk, and devoured a large portion of the seeds. The male 
is calling to his fellows to join him. The female, already sati- 
ated, is flying off with a supply to her young. The attitudes 
are graceful and easy. The birds are evidently enjoying all the 
vigour resulting from abundant food and agreeable occupations. 
From this group we learn, in the first place, all that two stufied 
skins could disclose to us, namely, that the beak, the feet, the 
head, the wings, and the tail, have certain peculiarities of form; 
and, secondly, that in summer the bird feeds upon the maize, 
and conveys the green and juicy seeds to its young. In ha- 
Int and attitude, we see that the Purple Grakle approaches 
the crows, as well as the genus Icterus. We have, moreover, 
a representation of the maize, of which so much has lately been 
heard under the name of Cobbei's corn. The grouping is beauti- 
ful, the colouring accurate, and the engraving escellent. A more 
perfect and cbaracleristic representation could not be made. 

Plate XSI. Afoching'Birds. — The famed songstress of the 
American woods has formed her nest in a bush overgrown with 
the Virginian jessamine. A rattlesnake has made his way to it. 
Twisted around the stem, his tail raised in the air, the horrible 
reptile is stretching forward his distended jaws, hissing at the 
female bird, wliich, in her agony, almost suffers herself to be- 
come a prey to the monster. The male, full of coinage, has 
crept upon the foe, and is aiming a blow at his eye. A pair of 
neighbours, attracted by the cries of the mocking-birds, are eye- 
ing the snake from the tops of the twigs, and meditating a 
descent. The engraving of this plate is not in the best style, 
the female mocking-bird in particular, perhaps the finest figure 
which has come from the pencil of Audubon, is greatly injured 
by the coarseness of the engra'viQg. 
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Plate 11. Tile grace and elegance of the Yellow-billed Cuc- 
l((H>s gliciing amongst the foliage of the papaw-tree in puTBuitof 
insectH, are unnvalled, although the execution of this plate is 
inferior to that of some others. 

Plate LXXXIII. The House-wren is not very nice in se- 
lecting a place for its nest. A pair of these birds have nestled 
in an old hat stuck upon a twig. The male, perchnl on the 
edge of the hat, is commencing a little ditty, while the female, 
just arrived with a large spider, is delivering it to one of the 
young, which are eagerly squeezing themBelves through a hole 
in the crown. 

Plate LXXXVII. Florida Jays.— T)\ese beautiful birds, 
although they have no late to tell, form a splendid picturi^ 
They are perched on the branches of the persinion, loaded 
clusters of fruit. 

In short, the general character of the work may be expi 
as follows :^The birds are represented such as nature 
them, of their full dimensions, glowing in all the beauty of their 
unsullied plumage, and presenting the forms, attitmies and 
motions peculiar to the species. In no case do they appear 
before us in the stiff and formal attitudes in which we find 
them in other works, perched upon an unmeaning stump 
stone. On the contrary, they are seen in all imaginable 
tions, pursuing their usual avocations. The foreshortenings 
varieties of attitude which induce painters generally to pi 
side views only, seem to have been accounted as nothing out of 
the ordinary course of drawing; with so much delicacy, grace 
and vigour, have the most difficult positions been managed, 
peculiar charm is given to these representations, by the circi 
stance that the trees, plants, and flowers of the districts in wl 
they occur, are all represented, generally with surprising 
racy, and always with great taste. The flowing festoons of 
climbing shrubs and creepers, hung with broad leaves, garlands 
of flowers, and clustered berries, the lichen-crusted branches of 
the forest trees, and the decayed stumps on which the wood- 
peckers seek their food, are in themselves objects of admira- 
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his pictures, that hewliu has once seen and examined them, caa J 
never again look with pleasure on the 6ncst productions of others 
artists. To paint hke Audubon, will faencefortli mean to r 
present Nature aa she is. 

Nevertheless, there are fauhs in the work, as doubtless then J 
must ever be in the most successful imitations of nature. A J 
very few of the figures, if not positively bad, are poor, and murt J 
have been taken from drawings made long before the artirt 
acquired the taste, or at least the facility which he now po»<'^fl 
sesses. The Black-and-white Creeper may be instanced, although^ ■ 
the plant on which it hangs redeems the character of the artist 
In some cases, where the species is small, we might naturallyi 
expect a whole group, and are disappointed in finding only ■ 
single individual, generally a male. When only a solitary s 
men of a rare or a new species had ever occurred to the authorj 
this might well he pardoned ; but even tlien, the individual^ 
might be represented in at least two different positions, s< 
disclose all its parts. To be truly useful to the naturalist, the; i 
representations of species ought to include the male, the female, 
the young, and in some cases the bird in different stages. In 
the subsequent volumes we may expect to find the deficiencies 
supplied ; and in the mean time may enjoy the pleasure which 
.the contemplation of the wonders of nature and art, combined in 
this splendid work, cannot fail to awaken in the mind of any 
ore ahve to either. 

It now only remains to say a few words of the engraving. 
Some of the plates at the commencement are by Lizars, the 
rest by Havell, the former liiie, the latter line and aquatmt 
combined. Some of the first plates are rather coarse, hut a 
progressive improvement is perceptible. Many of those to- 
wards tlic end, and indeed throughout, are extremely beauti- 
fuL Nothing more perfect than the last twenty engravings, 
for example, could be desired. Mr Havell has evidently mas- 
tered his subject, and is worthy of being associated with the 
great American naturahst in the production of a work which, 
as Cuvier has justly said, is the most splendid monument tliat 
has yet been raised to ornithology. 

Accompanying the first volume of the " Birds of America," 

appears another of smaller dimcnnons, VjuV al^'^ aamcwVaN. '■'■ aw 

mihe grand scale," to which is giverv iW \.\\\e cR '■'■ Q'to,\'^>o- 
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logicBl Biogmphy, or an Account of llie habits of the Birtb of 
the United States of America." It contaios, as its title-page 
informs us, " descriptions of the objects represented in the 
work entitled The Birds of America, interspersed with delinea- 
tions of American Scenery and Manners." 

For our past and present state of knowledge, we have 
enough of systems. It were better that they who would en- 
lighten us on the subject of nature's productions, should exa- 
mine them in the woods than in the closet. Great as is the 
light that has been thrown upon the anatomical structure of 
birds, and many as have been the enthusiasts, who in forest 
and marsh have collected objects for description, little, very 
little, do we know of the habits and manners of birds, their 
pursuits, their migrations, and their diversified relations. A 
single work, written by a Scottish emigrant, presents us with 
the history, beautifully and accurately told, of many of the 
birds of a very interesting portion of the globe ; but few have 
followed in the footsteps of Wilson*, and it would appear few 
are qualified either to observe or to describe as he has done, the 
objects of which men now begin generally to profess admiration, 
the living productions of nature. He who has read the beau- 
tiful biographies of Wilson, will Jiardly find pleasure lu the un- 
ammated details of most other ornithologists. All the ends of 
the earth have been searched for new birds, as we call thost- 
which have never yet been presented to the eye of civilized 
man, and daily are prepared skins pouring in from the most 
remote islands of the ocean and the central deserts of the conti- 
nents; but the time wiU'be when pilgrimages will be under- 
taken for the purpose of bringing Jiome, not the knowledge of 
the existence, but that of the peculiar habits and actions of birds. 
Observing nature with the eye of an enthusiastic admirer, 
Mr Audubon has traversed the dark forests of America, fol- 
lowing the track of the discomfited and disconsolate Indian, has 
penetrated her cane-brakes and cypress-swamps, teeming witli 
the loathsome and dangerous forms of reptile life, visited her 
ocean-lakes, wandered by the verdant margins of her magoifi- 
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" An edition of Wilson's ilelightful work, including also that 
^ooKpazte, on the Blrda of A.merica, in (ouv volumes^ taut present 
in Edinburgh, uniler the siiperintendence o? Tto&ssw 3iinv™rti, 
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cent rivers, and paddled his solitary canoe over the floods that_ 
have spread coaster nation and terror among the inhabitants of , 
the alluvial plains of lier midland regions. This, then, is th() . 
man, and not he wlio, seated in comfort by his table, fancies 
hovr things should be, from whom might be expected the coiu^ | 
pletion of the descriptions of others who have pursued the same 
method. " It is greatly to be wished," says Charles Luciea I 
Bonaparte, speaking of our author, in his Continuation o£ 
WUson's Ornithology, the production of a learned, most accu- , 
rate, and enthusiastic naturalist, " that wliilst his work is pro- | 
paring, a scientific abstract of his discoveries should be drawn 
up without delay." Here, then, is not indeed " a scientific ab- , 
stract,'" but a detailed account of Mr Audubon's discoveries and . 
observations. 

As, in painting, our author has a style of his own, so alsc 
writing. His biographies do not consist of the observations of i 
others, eked out and distorted, so as to seem original. He pro. , 
fesses to write only of what he has seen. Nor are lliey always 
conducted with that strict regard to method which characterizes _ . 
tbe writings of the naturalists of the Linniean school. Thus, 
in his description of the Wood Thrush {Tardus mitstelmm), 
he commences neither with bill nor claw, but with tlie foliowT 
ing beautiful apostrophe. 

" Kind reader, you now see before you my greatest favour- , 
ite of the leathered tribes. To it I owe much. How often lias 
it revived my drooping spirits, when I have listened to its wild 
notes in the forest, after passing a restless aight in my slender 
shed, so feebly secured against the violence of the storm, as to 
shew me the futility of my best efforts to rekindle my little fire, 
whose uncertain and vacillating light bad gradually died away 
under the destructive WL'ight of the dense torrents of rain that 
seemed to involve the heavens and the earth in one mass of 
fearful murkiness, save when the red streaks of the hashing 
thunderbuU burst on the dazzled eye, and, glancing along the , 
huge trunk of the stateliest and noblest tree in my immediate , 
neighbourhood, were instantly followed by an uproar of crack, 
ling, crashing, and deafening sounds, rolling their volumes in 
tumultuous eddies far and near, as if to silence the very breath- 
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inga of the unformed thought I How often, after such a 
when far from my dear home, and deprived of the presence of 
those nearest to my heart, wearied) hungry, drenched, and so 
lonely and desolate, as almost to question myself why I vaa 
thus situated, when I have seen the fniit of my labours oo the 
eve of being destroyed, as the water, collected into « etrean, 
rushed through my little camp, and forced me to stand erect, 
shivering in a cold fit like that of a severe ague, when I have 
been obliged to wait, with the patience of a martyr, for the re- 
turn of day, trying in vain to destroy the tomicniing moBcbettues, 
silently counting over the years of my youth, doubting, per- 
haps, if ever again I should return to my home and embrace 
my family ; — how often, as the first glimpses of morning gleamed 
doubtfully amongst the dusky masses of the forest trees, has 
there come upon my ear, thrilling along the sensitive chords 
which connect that organ with the heart, the delightful music 
of this harbinger of day ! And how fervently, on such occa- 
sions, have I blessed the Being who formed the Wood Thrush, 
and placed it in those solitary forests, as if to console me amidst 
my privations ; to cheer my depressed mind ; and to make me 
feel, as I did, that never ought man to despair, whatever may 
be his situation, as he never can be assured that aid and de- 
liverance are not at hand.*' 

The biographies of the birds are simple, as they ought to be, 
animated and interesting. The peculiar mode (rf flight is al- 
ways given in detail ; and the information which our author af- 
fords on this subject, which has as yet received little investiga- 
tion, is entirely new. The pursuits of the birds, their food, 
their migrations, their nidification, and the other details of tbeir 
history, are described. Then follows a technical description, 
including the form of the bill, the head, the feet, and other 
parts; the texture and form of the feathers; the colours of 
the various parts, and, lastly, the dimensions. The numerous 
accessory objects represented in the plates are also briefly de- 
scribed. 

To relieve, as Mr Audubon says, the tedium of those who 
may have imposed upon themselves the task of following an 
author through the mazes of descriptive ornithology* he has 
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interspersed descriptions of American scenery and manners. 
Gloomy forests, tangled cane-hrakes, dismal swamps, immense' 
prairies, majestic rivers, floods, tornadoes, and earthquakes ; the 
migrations of tbe white men, the retreat of the red ; the charao^ 
ter and pursuits of the back wood's-men ; the extensive inland | 
navigations, and other subjects, form the materials of these io. 
structive and amusing sketches. Surely, if ornithology so treated , 
does not excite as much interest as a novel or a romance, it mu9t 
Ld^ owing to the utter perversity of the human race. 
m^r The greatest objection to a work hke the " Birds of Am^ { 
"lica" is, that, on account of its great price^ it can be seen and ' 
examined by few students of nature. But surely nature de- 
serves a monument like this, which will remain a model for tbe .< 
imitation of her admirers. To complete the work for which he I 
has been destined, its author intimates his intention of laying '( 
before the world a systematic and meihodical account of all the, I 
birds of the Uniied States. The observations of a whole life of J 
unremitted labour ought not to be lost to the world ; and their ,' 
essence will form a worthy companion to the Manual of the ' 
Ornithology of Europe by the celebrated Temminck. .The study, I 
of the habits of birds is as likely to throw tight on their natural 1 
affinities as is that of their foi-ms and structure; and with i^ j 
knowledge of both, our author will confer the greatest benefit.! 
on science by promulgating his ideas on classification. 

In the descriptive work which he has already published, therc^ 1 
is contained a mass of facts which must be highly useful to the \ 
omilhologist, as being the result of personal observation und^ J 
circumstances singularly favourable. It, moreover, contain^ i 
sixteen spedes not before described. Perhaps a little more men I 
tbod in the arrangement of the details, in the subsequent volumes^ J 
might render them more easily consulted. 

Interesting as the birds of America, or of any other portion'J 
of the globe, must prove to the ornithologist of all countrie**,! 
when treated in the manner exhibited by the splendid workft^ 
which have furnished the subject of the above remarks ; stil|il 
more go to the British ornithologist would be those of his owi|^ I 
country. It is true we have already a large, if not a splendid I 
work, from the pencil of Mr Selby ; liut, against that work mighj 
be ur^ed the objection that has been maidfito "^x Kw^viosKl*] 
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oamely, its great price, while, at the same time, it is by no 
fluch as to approach in any striking degree to the perfection 
which might be desired. Much, therefore, is it to he wished 
that Mr Audubon should underlake the delineation of the birds 
of Great Britain, which, with his matchless talents, aided by 
those of Mr Haveli. would eclipse, not only all other represen- 
tations of these bjrds, but even the " Birds of Anierica," un- 
rivalled as that work now is. Sure, the " Imperial Isle," the 
" Empress of the nations," ought to possess a work of this kind 
suited to her rank in the political and mora! systems of our 
beautiful and mysterious world. 

OBMiTHorHli 



' Ohiervationa on the Glaciers of the Alps •. By F, J. Hugi, 
Professor at Soleure. 

A JOURNEY devoted exclusively to geography of tnetebirfJIe^ 
executed by a man well versed in physical and natural s<iT^fice, 
affords a rich store of important observa lions, which aiijs power- 
fully in unveiling the secrets of nature. The narratives of l)e 
Saussure and Humboldt prove what advantage a superior mind 
may obtain from inspecting these particular regions. The Alps, 
although situated in the centre of the most civilized continent, 
hare remained a longtime without boing studied ;ilia well kridwn 
what science owes to the particular attention wiih whicli ib^ 
mountains were studied by one of these learned ineri wtJo& 
we have mentioned. Other naturalists have truddeu lii tiis 
footsteps, and notwithstanding, ihere are yet many ptnnM cm 
which new observations are useful and often necessary. ' 

Situated in a temperate climate, the Alps, hy their elevation 
above the level of the sea, afford a multitude of phenomena 
which belong to polar regions, and which, notwithstanding, ex- 
hibit the peculiar characters which their elevation impresses, 
Mr Hugi, already known by many valuable works relating to 
physics and natural history, having, in 182S and 1829, made ex- 
cursions among the Bernese Alps, has collected the observations 
Translated by the Uev. ^'lU,\bi&'££X$ 
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which he hod made on that interesting country, in a memoir 
which at first had been read to the Society of Natural History 
of Soleure, of which Mr Hugi is President, and which had af- 
terwards been printed. The excursions of the author have been 
prindpally in the eastern part of the chain which eeparates the 
Canton of Berne from the Vallais, and farther from the Grisons- 
They reach to the summitof the Finsleraarliorn, the mostelevated 
peak of the cliain, and which does not yield to any among the 
I Alps except Mont Blanc and Mont Itosa. The narrative of this 
-attempt and some others analogous, will furnish matter for an in- 
teresting article in another number of this Journal ; but we shall 
confine ourselves for the present to record some observations on 
the glaciers. The subject has been treated by Saussurein the first 
volume 'of his Travelsamong the Alps, with the perspicuity and 
^'correctness which always distinguish this celebrated geologist; but 
k-jiew documents will not be useless. The attention of De Saus- . 
'bure, at the period when he published this part of bis work, had 
been particularly directed to the chain of Mont Hlanc, and con- 
^queniiy to the Glaciers of Savoy. The observations of Mr 
Hugi have been made concerning a difl'erent region, perhaps 
^ill ncher in glaciers. It is interesting; to compare the latter 
irith the former. 
The author established at first, as bad been done by De 
£aussure, a distinction between two kinds of glaciers, for whii,h 
*,^G German language possesses two different expressions {Jivn 
and gielscher), and which, in French, are confounded under the 
denomination of glacierst. The former is that stratum of gra- 
nular and permanent snow, which covers the summits and the 
declivities of very high mountains ; the latter is that of those 
large rivers of ice, more or less opaque, which descend from 
those mountauis by lateral valleys, and often over an extent of 
■ many leagues, even to tlie heart of the inhabited valleys ; they 
ure also sometimes named mern de glace. Among the latter, 
" the most remarkaWe are those which surround Mont Blatii^ ,. 
Mont Cervin, and Finateraarhom. All the others, from Sayq 

* Edition In 4 vola. quiirto, Neucliutel. 

■f- Having liad fVequent apportunitles of examinin),' the glacier* of tbe 

Bemete Alps, we can vouch for the accuracy nf Prof. Hugi'a staWmenta. 
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to tlie Tyrol, are of less extent ; the greater number belong 
rather to the first kind, that is to aay, present frozen sutntoits; 
which a little lower become true glaciers of the second kind. 

Mr Hugi has particularly studied the vast sea of ice cam- 
prised between Grendelwold, the Vallais, Hasli, and the valley 
ofLotch, a desert region, above which there arise five or sis 
colossea, of which the elevation exceeds 12,000 feet, and from 
whence issue, in all directions, a great number of glaciers. The 
whole of the glaciers, of the different kinds of groups on this 
region, afford an extent that may Ire estimated at 4J leagues 
from south to north, and at SJ ft-om east to west, which g' 
a surface of about 38 aquare leagues. 

" In general," says the author, " they assign too j 
thickness to tlie mass of glaciers. It is between 80 and 80fl 
at its extremity. Having met in the inftrrior glacier of the 
' Aar, about a league above its extremity, a crevice which reach- 
ed to the soil, I sounded it, and found a depth of 120 feet. 
There is on the great glacier of Alctch, at two leagues above 
its extremity, a little lake (Moriler See), often empty, of which 
the border affords a vertical cut of the glacier, which is not 
more than lOO feet; two leagues stiil higher, tlie glacier rises 
on the rocks between the peak of Aleich and the Fanlhorn, 
and at this place it cannot be estimated at more than 1 50 feet. 
A deep crevice in the glacier of Viesch behind the Finsteraar- 
horn, does not indicate a greater thickness of ice. OAen the 
glaciers of both kinds glide over the rock, and break vertically, 
and their anterior part is precipitated into an abyss ; in these 
cases, the cut formed never exceeds 100 feet. During HO years 
the inferior glacier of the Aar has advanced about one-fourth of a 
league. The shepherds who frequent its environs, and who 
know the depth of the valley which it has filled, affirm that the 
glacier cannot be more in this place than 80 feet thick, 

"On the high peaks the frozen mass diminishes evert to ilife 
thickness of only some feet. The peak of the Finstefaarhoni 
was completely bare iu 18S9 ; even its bases were seen in sotne 
places. The covering is equally thin on the Schreckhom, 
the Jungfrau, the Titlis, and the greater part of the Bummils of 
the Alps," 

" If, moreover, we cons\d« tVv« camre'si'm\!nai.cffls\.%'awii«eB. 
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the mountains and the glaciers which cover thein ; if, in paiv J 
ticular, we conEiider the disappearance under the ice of certain J 
formations or strata of rocks, and their reappearance in othet, I 
places ; if we attend to the course of the acchvity of the valleyg 1 
from the extremity of a glacier to its commcncetnent, &cc. ; w^ ,1 
obtain the following conclusions : — The mean thickness of the 
g^ciers of the second kind, which descend into the inferior val- 
leys, is from 80 to lOO feet :* the thickness of those glacier^ 
which are more elevated, and which 611 the deeper valleys, may i 
be considered as ranging from 100 to 180 feet. The glaciers I 
of the firat kind, which cover the summits, or extend over the 
declivities, scarcely attain 40 feet in thickness. Douhdess, there 
are deep holes in the rocks, where the tliickness of the ice is 
much more oonsiderahle ; the thickness hkewise diminishes at .J 
the limits of its extent. Besides, it is often formed after avs> J 
lanches in extraordinary heaps in certain places. In like mannei^ ] 
a winter very abundant in snow may augment, for a short time^ ' 
the thickness of the covering of the peaks." 

" The ice of a glacier of the second kind, is almost as hard 
as rocks ; the sun, the rain, and the warm winds, slightly melt 
its surface, but never soften the mass. If we travel on one of 
these glaciers, even to more elevated regions, we see it, at a 
height of about 7600 feet above the level of the sea, pass rapid- 
ly into the condition of ice of the first kind. It is composed of 
round grmns, abutit the size of a pea ; the sun softens it to such 
a degree, that we often sink in it to the knees ; but a moderate 
cold restores it to its former hardness. The line of separation 
of the glaciers of the two kinds, is no other than the limit of 
perpetual snow, that is to say, the height above which snow doe^ 
not melt in summer. It is customary to place this limit in our 
mountains between 6000 and 9000 feet ; but if we consider 
more accurately the melting of the snow, we sliall be obliged to 
assign to this Umit a much greater range. It does not appear 
that they have sufficiently distinguished, in this determination, 
each of the two kinds of glaciers, and the snow properly so 
called ; they have not observed correctly the different manner 

■ De Saussure obtatnad precisely the same result at the glacier of Boia, 
but he thinks that accidentally he met with much thicker Ic*. ToL L 
p. iiO amd 52?. 
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in which these difft-rent masses are asEodatecI ; they have been 
cofltenii^d with viewing tlietn from the boltom of the valleys. 
The inferior limit of glaciers of the second kind descends even 
lo 3S00 feet above the level of the sea, and varies according to 
tlie situation of the glacier, its declivity, the rocks which sur- 
round it, the depth, and the steepne^ of the ravine which en- 
clofics it, to a height of 7400 feet, that is to say. To the lower 
limit of glaciers of ihc first kind. The limit of the snow, spe- 
cially considered ns to its melting, is still much more iincertaio, 
While, on the southern dechvities, it rises even to 10,000 feet; 
it dtscende on the northern extremities even to the lower limit 
of glaciers of the second kind ; it varies considerably in the same 
place, according to seasons, the insulated nature of the peaks, 
the connection of the declivities, their respective position and 
inclination, the nature and stratiticnlion of the rocks, the accu- 
mulations of debris, the interior heat of the earth, the v^ela- 
tiwi, and, above all, the prevailing direction, the force, and the 
temperature of the winds ; all these cirumstnnces exert such an 
influence upon the height of this line, that it is impossilile to de- 
termine it prtcisely. There, where avalanches and violent tem- 
pests have not formed extraordinary accumulations, it may hap- 
pen in the month of August, thai, at a height of 1^,000 feel, 
l)iete \s not a trace of snow to be found." 

Concerning the lower limit of the glaciers of the frst kind, 
the alpine excursions made by Mr Hugi during many years 
have shown that it not only docs not vary in the same place, 
but that it varies little from one place to another, and that itk 
but little affected liy the situation of the declivities and olhtr 
circumstances which have been mentioned. Observations made 
in diffeient parts of the Bernese chain, show that it is towards 
7600 feet of elevation, where the permanent glaciers of (he first 
kind commence, and that at 7700, we find ourselves wholly in 
the region of these glaciers. Among the Pennine Alps, this li- 
mit appears to be a Ittlle more elevated, as we And it at 7800 
I' feet on the Gries, and the ridge of the valley of Binnen, tnooiu 
tains situated at the eastern extremity of the chain of the Vsl> 
lais. 

The intimate constitution of the ice, in the glaciers of the two 
kinds, offera materials for numuaa% dtn»oitovn:a. 'CbA &1, 
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lowing are those which have been collected, when, going froift - 
the inferior extremity of a gWier of the accond kind, we rtss \ 
gradually to those of the first kind, even to the highest peaks. Vj 

" Often," savB Mr Hiigi, " blocks of ice detach themselves! 
from the extremity, or even from more elevated parts of a gla> J 
eier of the second, and rest upon the soil. These blocks, es. I 
posed to the rays of the sun, and at an elevated temperature^ I 
do not melt, as is the case wiih ice in general; but if ihey art 1 
not of very large dimensions, tliey first break into many pieces. 
I have often examined these detached blocks, particularly am 
the glacier of Alcich, in the Lake of Morile, which haa been aU 
ready mentioned. 

" This little lake being completely empty, the glacW which 
formed one of its sides broke through all its thickness, and filled 
the bottom of the lake with its debris ; some of the blocks had a 
diameter of 40 feet, but the greater number were from 4 to li8 
feet. An examination of these fragments is particularly nece» ' 
sary to enable us to know the constitution of the ice, and the 1 
Btratifi cation of the glacier. t J 

" The mass is formed of crystals imbedded in each other, ia I 
auch a manner as to be moveable not only in the broken blocks J 
of which we speak, but upon the borders of the glaciers thenix 
^Ives; above all, where protuberancesand ridges are found. Not- 
^irithstanding this moliilily, these crystals do not separate from 
C&ch other ; a certain force is even necessary todelnch one of them 
from the mass, and they are seldom detauhed without breaking. 
These crystals, of which the larger have a diameter of two 
inches, and the smaller of one inch, are articulated into each 
other in all positions and directions, and each of them aids ta 
enclose its neighbour in the mass. But if only one of them be 
detached, it is easy to detach all the rest successively with the 
fingers, and thus destroy a whole block. A mass is often de- 
composed of iiself into a heap of crystals, when some of its 
crystals are separated. It is scarcely possible to assign to these 
crystals a determinate form. They are rather oblong than cU4 , 
bical i and they have very often from one side, and rarely from , 
two. a strong juiting out of articulation, with surfaces anjj 
I aogles imperfectly defined. Their surface is rough and fui^-il 
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rowed. I have never been able to diwwTer at. the interior 
r^ular crystalline contexture. It is to be remarked, tbat it ia 
only in detached blocks, 'or on water sheds, and never in the in- 
terior of a compact glacier, that the crystals separate of them- 
selves and fall into a heap." 

" I have had an opportunity of examining the inferior sur- 
face of many glaciers of the second kind, such as those of 
Ura«, of Viesch, of Munster, the superior glaciers of the 
Aar, and of Grindelwald. This surface is continually melt- 
ing ; it exhitats sorts of domes or vaults, and the glacier rest* 
on the rock only by some insidated feet. The ica is very 
smooth ; traces of the joints of crystals niarJdng it like net- 
work on the exterior ; the ice is melted more deeply on these 
traces than elsewhere. As to the superior surface, it is, on the 
contrary, very rough, the fusion is, in this case, deeper at the 
junction of the crystals, so that they form many proiuberances. 
The ice at the interior and exterior, where there i:> a low tem- 
perature, or after a very ccAA night, exhibits but ia an imperfect 
manner the forms of crystals wliich we are describing; and. its 
aspect again approaclies that of compact ice. But if some co- 
loured acids be poured on it, or alcohol, there appears instantly 
a cellular tissue delineated on its surface, which nakes . tha 
line of each crystal appear. If a salt be employed, the 
commences to decrepitate, and the form of the crystals h 
ter defined. 

The ice of the glaciers of the second kind contains, like cir£- 
nary ice, a great number of vesicles. When those vesicles are 
terminated in a sharp point, I have found, in melting the ice 
tinder water, ihat they do not contain air; whilst, if they an 
rounded, which rarely happens when they are opened with .a 
needle, or melted under water, they disengage air. Thfi ice of 
a glacier of the first kind is much richer in gaseous matters, 
which are probably nothing else than atmospheric air, whicltep- 
pears to be, in this case, the agent of transformation ; the aic and 
the ice have a reciprocal action, from whicli it results, tbat.tfar 
ice, after having decomposed and solidified the Eur, pasaea itself 
into that state wherein it constitutes glaciers of die second kind. 
The sharp-pointed vesicles have always the apex turned down- 
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wards. It is possible that they contain air much rarefied, whicb 
disappears when it is liberated under water. We have not 
hitherto made exact and decisive esperiments on thia subject. 

The crj'stalsi or rather the grains of the g'laciers of the second 
kind, attain their greatest dimensions at the extremity of these 
glaciers. The more the glaciers are prolonged and extended into 
the inferior valleys, the grains are the larger. Thus, those of 
the glacier of Aletsch are greater than those of the glacier a£ 
Rosenlaui ; at the base of the former, the crystals have a diania- 
ter of more than two indies. TVo leagues Irigher, near the Lake 
Morile, they are only the size of a walnut ; in ascending two 
leagues farther, at the foot of Faulhoro, they are miich lesa 
still ; and, finally, the glacier passes to the state of the first 
kind. 

At the bottom of glaciers, the grain is alniost of the same 
size at the superior and inferior surfaces, and in the interior of 
the mass ; but if they approach the superior limit, or, still bet* 
ter, if they ascend on a glacier of the first kind, even to the 
highest peaks, they find that the grain increases in diniensioiM^^ 
from the superior surface even to the bottom. Thus a little 
' above the inferior limit of a glacier of the first kind, at the depth 
of some feel, they find the ice in the condition of the second 
kind ; at a height of KOOO feet this change only shows itself in 
the lowest. These important facts will serve farther to confirm 
the opinion, that every glacier of the second kind commences in 
the upper regions, under the form of the first ; that this trans- 
formation commences at the surface, and that afterwards, in the 
lapse of years, the mass descends into the valley, and, at the 
same rime, approaches the soil by the mere act of the melting of 
the inferior surface. With time, each grain augments in magni- 
tude ; and so explains, to a certwn degree, this progressioD of 
the glaciers, which is an incontestibte fact. 

The shooting of crystals into each other does not tmite idl 
the mass of the glacier from the superior to the inferior surface. 
The blocks of ice which we have observed, in the same time 
that they are decomposed in their crystalline elements, also se- 
parate very regularly into strata, which, as long as the cold does 
not unite them, do not show any trace of that connexion which 
9 in the mass of each stratum. 1 bave «eeti,\a N^Ev^Yia^^cJL 
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Morite, blocks of ice more than twenty feet higH, placed bo that 
their strata were vertical When the exterior stratum began to 
be decomposed by the action of the solar rays, I easily detached 
a whole stratum by means of n hammer, or with my mountun- 
poU : it shook like a wall and fell into pieces ; I was in danger 
of being crushed by the unexpected fall of this mass. After- 
wards, in pruportioD as each of the consecutive strain began to 
be decompo^J, at the saine time it began to Iicnd, and soon 
afterwards it fell. At the extremity of some gladers, the dust 
and earthy matters form blackish lines, which trace the Imiitfe of 
the strata. Wheo this is not the case, the arrangement, whkh 
is most frequently horizontal, is easily discovered by means of 
the hammer. The superior strata are generally from half a 
fool to a foot in thickness; this thickness increases with Utie 
depth, so that in the great glaciers, the thickness of the lower 
strata may amount to about eight feet. The only glacien 
which form an exception, are those which are broken on the 
rocks, and are formed again lower down ; these are subject to 
no rule. In tlie small glaciers, which extend less towards the 
base, the inferior strata differ less from the superior. These 
facts agree with the increase of the crystals, and wiih the gra- 
dual extension of the glaciers. In general, the strata are pa- 
rallel to the superior surface of the glacier; they only deviate 
from it in rare cases, where the inferior vauiu have fallen, and 
where the melting at the bottom has taken place in an tinequal 
manner." 

" The colour of the small detached fragments of a glacieff^oc 
of an isolated crystal, is decidedly white and clear ; we nevfr 
perceive any trace of other colours, But if we exaoune''! 
greater mass, as the thickness increases, it becomes of a Uue 
colour gradually more deep: it is at first a sky-blue scarcely 
discernible, then a fine enamel-blue, and, finally, a very deep 
azure-bUie. In certain glaciers, there is associated with the 
azure-bhie a small tint of sea-green, which sometimes predomil 
nates. In some places, and espcciatly in the fissures and lint- 
vices formed beneath by melting, the gradation of colours which 
we are pointing out is so pure and clear, that we admire it, 
without being able either to describe or imitate it. Thus we 
discover what is of importatiw, vW tom* A i^ ^Magtii' 
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ponds to the atmosphere in an analogous manner. It is only 
the whole mass of the atmosphere whith prewnta this beautiful' 
colour, to which we have assigned the characteristic name of 
sky-blue, and to which different circumstances give a different 
lint, the enamel-blue, the azure and the sea-green. It is re- 
marked that certain glaciers exhibit certain particular tints, ana- 
logous to those which ibe atmosphere presents in its diii'erent 
modifications. Tlie same parallel which we have shewn between 
the atmospheric fluid and water in a solid state, may be farJ 
ther established with water in a liquid state. Proportionally an 
we ascend, passing from a glacier of tiie second kind to that of 
the first, these varied tints disappear, and this latter assumes tf 
dull white, which has sometimes a feeble bluish tint. Thirf 
compafison of t!ie two kinds of glaciers, under the relation of 
Unts, is not without use; it demonstrates to lis that the culout* 
increases from intenseness, when we pass from a glacier of the 
first kind, where the substance is strongly mixed with atniu^ 
spheric air, to that of the second kind, where it is more homogfr-' 
neous. It is, then, to the presence of air in the ice that we may 
attribute these modifications; and it is not difficult to under-' 
stand how thj ice, which contains much air, iloes not exhibit^ 
that transparency, that clearness, and that aeure tint, uhich ar^' 
peculiar to that of the second kind, of which the formation is* 
more regular, and where the globules of air are either expelled' 
or decomposed.'" 
^p. {To be continued.) 



Neio Observations on ike Blood-lilce Phenomena observed in 
Egypt, Arabia, and Siberia; xvitha Vie-iH and Critique of tlte' , 
Early Accounts vf similar Appearances. By Mr C. G, 
Ehbenberg. (Concluded from page 136.) 

These memoirs on red snow induced Nees Von Esenheck ttf 
publish an interesting essay on the same subject. Scor^sby, in' 
a communication to Professor Jameson, in the Edinburgh Phi** 
losophical Journal, informs us that he observed orange-coloured 
snow in Greenland, which he considers as a different species from 
that described by Captains Ross and Parry. We a.Vw*i>i\e.?« NSwa. 
|Af/our {om/nute man'ne animals. In v\\e -^ea^ X^ftiV, u. '«';■> 
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was general throughout the province of Padua, that blood-red 
spots were observed on all kinds ol' food. Mr Sette ascertained 
that this appearance was owing to a aniall red-coloured mush- 
room, belongiDg to the genut Mycoderma of P^soon. De 
Candolle, in 1825, observed the surface of the Mnrten Lake in 
aouthem Switzerland of a red colour. This beautiful appear- 
ance he ascert^ned to be caused by a mioute plant, a speiuea of 
Oscillatoria, which he named from its colour rvbescena. It 
was chemically examined, and found to coataint 1, A red rei^ 
nous matter ; S. A green resinous matter ; 3. A large propor- 
tion of jelly ; and, 4i, some earthy salts and oxide ol iron. The 
chemists concluded that llie colouring matter of Uie Murten 
Lake was an organic animal matter ; and as it was an osdlla. 
toiia, they concluded ihat tlie osciilatoriaewere to be con^dered 
as belonging to the animal kingdom. 

Here we have only to reflect that the larger mushfootnaf ffild 
even more highjy organized plants themselves, contain what is 
called animal ih'atter in their composition ; that Alexander Voa 
Humboldt long before, by means of nitric acid, changed them 
into a fatty substance ; and that many aquatic plants as well ai 
animals produce calcareous deposits, a fact circumstantially re- 
lated by Schweigger, in his observations on natural historj made 
during his travels. It does not, therefore, seem consonsat wilb 
experience, unconditionally to determine the nature of any 
body by its chemical quality ; and liow far the infusion may 
have been blended with the oecillatorite during the chemical 
process, may, moreover, have escaped observation. 

Further, I have in another place proved that the simpler 
animals are disUngufshed from plants by more determinate cha- 
racters tlian the chemical composition. 

In addition to this, it is remarked that the appearaocs of 
sunshine causes the oscillatoriic to rise to the surface of the 
water, and its disappearance causes titem to return and sink to 
the bottom. — Mem. de la Soc. Pfi^. ct d" Hist. Nat. Genen, 
iii. p. 30. The cause uf the latter appearance may, indeed, be 
a disengagement of gas. .<i 

Bory de St Vincent, in Diet, Class., calls these oscillatorae 

Osc. Pkaraoms ; but the reason for suppressing the old name, 

because there is another redVmA o^ vW %ame&^i(^e%<«\v>$^^ 

a different name, is juat as untenaWe as \W t*? 
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the new name, which is grounded on the erroneous hypothecs 
that the Egyptian appearance is the same with that refer- 
red to. 

An extensive series of laborious observations an the chemical 
ingredients of meteoric masses, by Professor Zimmerman of 
Giessen, are connected with our present subject. These were 
occasioned by the occurrence of a red shower that fell in Giessen, 
Sd May 1831. Its water was of a peach-red colour, and 
Jlakes of a hyacinth colour floated on its surface. It was cffily 
chemically analyzed, but had it been botanically and raicroscu- 
picaljy examined, which it was not, it might eafily have ofibrd. 
cd an interesting and satisfactory result. Tlie collective result 
of this investigation was, as is well known, that there is ia 
meteoric water a peculiar animal and vegetable substance, 
chemically different, from the extractive matter and the glu- 
ten of plants and animals, and this substance, on account of its 
uniform yellowish- brown colour, is called ptfrkine, that is, yel- 
low matter. Among the different volatile subsUmces formed 
near the surface of the earth, this may be taken up by the 
clouds in an aeriform state, and again precipitated in rain water, 
as a stimulant and nutritive material for plants and the lower 
animals. It may form the first thin covering of soil on naked 
rocks, and by decomposition produce ammonium. 
G. Nees of Esenbeck'a spirited treatise on the Meteoric organisOf 
tions, published in 1825, as an Appendix to Robert Brown's mis- 
cellaneous botanical writings, vol. i., has given a more deGnite di- 
rection to the examination of this subject. The principal object 
of this essay was, to place a copious collection of facts in oppo- 
sition to Chiadni's hypothesis, which comprehended only mine- 
ral or chemical formations, and which referred to a fancied for- 
mation of organic existences in the higher regions of the atmo- 
sphere. 

In 1826, Professor Fr. Nees Von Esenbeck, the brother of 
the president, observed an infusory animal As the colouring 
material of red water, in a vessel of the botanical garden at 
Bonn, and which, in Kartner's Arch. vii. p. 116, he, along 
with Goldfuas, his fellow-observer, called Enchd^s satigvinea. 
It appeared that the colour of the body of the animal was 
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produced by an internal brown-red granular moss ; that the 
ttxtremittes of body were IranspareiU, the hinder pointed, and 
the fore pait rounded. These accounts sufficiently shew that 
the animnl lias a similar brm with the Cercaria viridis of 
Miiller, though the observers say ootliing either of the pre- 
sence or absence of the im))urLant dark point in the fore- 
part of the animal, which Nitsch correctly considers as an eye, 
and which constitutes the spocitiu character of the genus. 
Weber at Halle found this point in hia red animals, bence 
there remains no doubt as to l\w genus. Whether the volvox 
of Girod Chautran be one and the same, with tbe £nche^3 
aanguinca lias not been determined. 

The colouiing of water by means of OtdUatoria majors or by 
a species having a close affiuily to it, has beeen very recently 
made known to me, and that species has received i'roia Bory 
St Vincent the name of OscUlalorla Mougeoiii. 

To the series of observations now concluded, I annex an ob- 
servation which I made in 1821 and 1893, at Cairo in Egypt 
In the months of January and I'ebruary, I found, in the garden 
of Mr de Kosetli, on the soil of a place exposed to the morning 
sun, large spols of from 4 to 6 inches, and of different shapes. 
These spots seemed so very like clotted blood, that I fre- 
quently passed them without being tempted to examine them 
more closely. The remarkable circumstance of blood being in 
this part of the garden, at length excited my attention by its 
abundance, and looking at it again, I took up some of it from 
the ground with my knife, and soon perceived on the delicately 
wrinkled surface that it was not blood, but a fungus. The 
Thelephora sanguhtea was not known to me ; therefore I sepa- 
rated a portion of the mass from the soil, to add it to our col- 
lection of plants. On the following day I had leisure micros- 
copically to examine and delineate the fresh plants which I 
collected from the originals, and wiiL publish in the Symboli 
Physici. The Thelephora smiguinea, which is accurately dis- 
tinguished from the other Thclephorae as a Palraella, but has 
been inaccurately placed among the Aigfe, is distinguished by a 
real peridium (a iirm epidernm) which is entirely awanting in 
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llie Egyptian fonn, wliicli consctjuently appeared to be of a 
gelatinous nature. I have described it as n pariicular genus, 
and called it Sarmdcrma aaiiguinea. 

SARcoDERMA.^Char. Gen. Tkalhis gelaiinoaus rugvJo8u$ 
granulis discretin rephtua nee Jibris nee epidermide { jieridio) 
instruclus. The Noatocinen Algffi have a peridium. 

Another kind, the Geocharis mhtka, rather of a cmnabar 
than a blood-red, though of a very lively colour, is universally 
prevalent in Egypt, on the wet banks of the Nile, where Eiccia 
glauca grows. It is a very remarkable kind of small mushroom, 
having a very close affinity to the Vauc/teria gratiulata of 
Lyngby, or the V. radicata of Agardh; but, notwithstanding 
this, it certainly belongs to the fungi and not to the algie. 

Geocharih. Char. ge.i. Thallus tubulosus continutu teres 
Jiliformia {radicJformi^i). Veskuks fructus exterme inflatit 
(Conioct/stce) sporatigiis, aporangiia sporidia colorata includ£ttf 
tibus repleta:. 

In the same year, I found at Siut in Upper Egypt, after the 
inundation of the Nile, a stagnant water of a very red colour. 
The colouring body was the Sphcerojjlea anmd'ma of Agardh, 
a well-known alga of fresh water. 

In 1823, I was for a number of months at Tor, on the Ked 
Sea, in the vicinity of Mount Sinai. On the 10th December 
I there observed the striking phenomenon of the whole bay 
wb^ch forms the harbour of Tor of a bloody colour. The 
main sea beyond the coral reef that encloses the harbour, was 
as usual colourless. The short waves of the calm sea during 
sunshine, carried to the shore a blood-coloured slimy mass, 
which it deposited on the sands, so that the whole bay, fully 
Inlf a league in length at the ebb of the tide, cKhibited a blood- 
red border of more than a foot broad. I took up some of the 
water itself with glasses, and carried it to my tent at hand on 
tlie sea-shore. It was immediately discovered that the colour- 
ing WHS caused by small flakes scarcely distinguishable, often 
greenish, sometimes of a lively green, but for the most part of a 
dark-red colour, although the water itself was not staineil by 
them. This very interesting appearance attracted my attention 
as explanatory of the name of the Red Sea, a name hitherto so 
difficult of explanation. I fw maQV davs, Gka<\ m'^\ ■^rtsK>^\!a.- 

JAKUABY^MAB,CH 1831. 
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SUM, accurately c?xamincd Uie appearance, and made microseo. 
pieolobscrvadonsonthe colouring mass. Thc.ilakes consisted of 
small spiral, or longish irregular bunches o! oscUlalorue threads, 
which were enclosed in a gelatinous sheath, and the flakee nei- 
ther resembled one another nor the ihreade in each flake. In 
the glosses placed beside me, I observed that the flakes, during 
the heat of the day and in sunshine, floated together on tlic 
surface of the water. During the night, ai>d when the glasses 
were sliakcn, they descended to the l>ottc»n. After some time 
ihcy relumed to the surface. The observation made by Dr 
Engelhardt on Lake Murten, was very similar to this appear- 
ance, and the delineation of the ungte threads by Dc CandoUe^ 
exhibitR a very close relation to it De Candolle iofonns 
me he has preserved no dried specimen of that substAOce, for 
which reason no comparison can be made. The gelatiauus 
covering, and the union of many threads into very small Sfitvi 
groups, give to the substance of tlic Red Sea a peculiar charac- 
ter, which entitles it to form a particular genus of alga? 

TuiCHODEEMtCM EtiTTHaEuu. Char. gen. FUa seplaia ftu- 
ciculata nee oscUlantia, fasciadi distreli mtico i/fooiicH sociala 
libere natanles. I know a very similar green body, which I have 
often observed at Leipsic and Iterlin, aird which entirely IJlis 
the water, ^ving it a greenish hue. I call it Tricftotlasmivia 
jlot aqitit, because I do not Und it enumerated among the 
(»>mmonly mentioned forms of this kind. 

The appearance of the Ked Sea was not permanent but p& 
riodical. I observed it four times, viz. on die 25th and SOth 
December 1823, and on the 5th January 1824. We brought 
idong with us for the Koyal Collections specimens taken from 
the sea shore, and dried on paper and saud. More particular 
det^ls in regard to it will be found in the Symboli P/a/tid ot 
Dr Hemprich's journey and my own. 

In 1829, I bad an opportunity in Siberia of making my roost 
recent observatiims on blood-red waters. In the steppe of Pla- 
tow, between Barnaul and the lake of Soliwan, on the 2itb 
July {5th August, 0. S.), while intending to take a survey of 
the vegetation of the steppe, I found a fen with a pool of 
water, in a low land in the immediate vicinity of the post- 
fteuon. The dark. blaodritedi.««^aui q!l >X« '«iMt -vaft '^«)C) ttiil^ i 
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in^, even at a distance. I therefore during brrakfust made an 
excursion to the place of the phenomenon. I found that ihe 
colour was confined to a slimy surface, which in difFei\n)t places 
formed a shining skin. In some places the water was troubled ' 
with red colouring matter, which in many places [lasBed into A ' I 
greenish hue. TI>e red colour was darkest onthe edge of iht ' 
marsh. In some spots, indeed, it formed a red jelly, because' 
the water began entirely to evaporate, leaving nothing but slim* 
upon the mud. The main design of our journey, and the ra. ' 
pidity with which we travelled, prevented me from making mi* 'I 
croscopic observations on the spot itself, but I collected the red ' I 
mass partly on white paper, drying it quickly in the sun, and ' 
partly in glass bottles; and to make certain of preserving ' 
some of it fresh, I took with me some of the mud of the feO " 
coloured with this matter, hoping, on the one band, that the 
mud would for a long time preaerve the moistui-e, and, on the ' 
other hand, that the small and very probably organic particles of 
colouring, would remain in it undblurbed, and not be destroyed 
by the jolting motion of the wi^gon. In Schlangenberg, where 
we stopped longer, on the following day, 25th July (6th August 
O. S.), and on the 27th July (8th August, O. S.), I had suffi- 
cient leisure to examine the substance repeatedly with the mi* 
croscope, and to make a drawing of it. Tlic corpuscula in thd ' 
mud only were preserved alive, and the microscope immediately ' 
shewed that the colouring particles were infusoria, nearly r&« 
lated to tl>e proUcd forms of the Cercar'ta viridis of MuUer, 
whicli I have placed in a new genus £«^^ienaf but they wertf 
not, like these, supplied mth eyes, for which reason I have as. ' 
signed them a new generic name, Astasia, from the changeable- 
ness of their form. Bory de St Vincent has indeed formed a 
genua Raphanella, in which he has included similar forms, and 
likewise the Cercaria viridis ; but I omit this name, first be- 
stowed 1^ him from the form of the animal, which is Mullcr'a 
Proteus tenax. The remaining forms, which arc quite different- 
ly organized, belong to other genera, and partly to other classes. 
I shall give a coloured drawing of this beautiful animalcule, 
done from life upon the spot, in the notices which I mtend ptib- 
fishiiig of that journey, bnt I shall here be satisfied to make 
majtif iofdi^TibJe by a short chanKtenstic oi' \l. 
1^ 
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AtTA&is, Phytozoa botatoria. Mokotbotha? Char, 
Gen. Corput varium caudatum aut postke acwnitialum, arc 
antico, cUHa non d*ttineti», ocuh tuulh, > 

It is very probable that this aninialonle, which I call Aatana 
Tuematodes, is one and the same with the Vaivox lacustris of Girod 
Chantraii, but which seems to be stiil le&s changeable in its 
forms, thencG must in tht.' mean time be retained as Astasia 
lanattU. A ttiird form is probably the Astasia sanguinea, the 
EtuAelifg aanguinea of Nee s and Goldfuss. The structure of 
this animal has a close affinity to the genus Ewgiena, (Cerco- 
ria viridis) that is furnished with an eye, which explains the cir- 
cumslance why no prop<igalion by division has been observed 
among them, as is the case in the ciiaracler of the class of ro- 
ttfi-mtts or whtrl anhnals. I am acquainted with four distinct 
species of the genus EiigUna : E. viridis, Cere, viridis, M. E. 
aeus. Vibrio acus, M. E. pleuronecUg, Cere, plcuronectes, M. ; 
and a new species, E. spirttgi/ra. 

Weber's animalcule may form a fifth species, as Englcna tan- 
guinea. No more zoological particulars belong to this place. 

I close the enumeration of niy observations with the informa- 
lion, that during this year at Berlin, the alga-form SphtsropUa 
aunviina, in the low lands at Kreutzberg towards Schonberg, 
the flooded fields at the end of May appeared of a most beau* 
tiful orange-colour, which passed into a lively cinnaliar, to an 
extent which I had never before witnessed. This algafonn is 
first green, hence the Sphairoplea srncca of Agardh refers to 
tlje colour, which was occasioned by IJory de St Vincent's Cad- 
mus sericeus, which is juat the earlier state of the same plant. 

A retrospect of all the facts regarding bodies which really or 
apparently communicate a red or blood.like colour to waters and 
aqueous meteors, affords us the following catalogue of them. 

A. Blood-dew, Red-dew, Blood-rain, and Red-rain. 
' I, Are decidedly shewn to be a deception caused' 
T . By an cxcielion from bees. 

2. fVom butterflies. 

3. Ry red ntiriospheric dust. 

II. Are probably »>metimcs effects of chemical procCESes, 
producing red rain and red dew, but no particular 
rastantes suyi'pQilci Xi-j -pasLVw^i and uodcoiaitli^ 
prooE have been adiucei.V\ m^-j ooa. 
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B. Stagnant red waters (blood water), Red springs, Red Sea- 
water. 

I. Are shewn to be an illusion produced by 

. ■ • .. .... 

a* Animal Bodies. 

4. Great Dumbeni of Eoto- j^ntphniapuler.- 

mostraca • • i r r 

Si Oieat niihibenr • (of Cjdups quadricoimk. 

^ jiadeQxiXXeij minute Akalepbae? 

^ . . . f 1 in the sea. 

,..■<■■•• * ' 

7. • . . • (of Euglena sanguinei^CWebei^a 

IAf\i8orifl. i infusoria at Halle.) *• 

& Great i^umbers . (ofAstasia|(Volvox) lacustris. 

9p Do^ do. , p (of Astasia (Enchel/s) sann^- 

Iitfusoria. < nea. 

10. Qceat numbers .. (of Astasia hsematodes. 

.1 ■ Bleedings offish »re only to be kept in nUnd Ibt examUia^ 
, / • . tion- , 

Jled water-spiders (Hydrachna) and l^aidese^ have neVer 
' ' befen so deceptive as not to be immediately recogniz^ 

and have never excited the attention of manldnd* ' ' 

b. Vegetable Bodies f 

11. By Tricbodesmium erythneum in the Bed Sea. 

12. -. Oscillatoria rube99ens, 

13. — Oscillatoria subfusca^ 
' ' ' 14. — Oscillatoria MougeotU (Bory), not the Osc. MoUgeb- 

tianaof Agardh. 
' , , . . 1$. -^.p Sphseroplea annulina (which is of a cinxu^bar coloui:*) 
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' c, Inorganie Bodies. 

16. — . Bed atmospheric dustr 

■ ■ * ■ ' 

II. Are looked uppn as a chemicql effect produced by 
the mixing of different kinds of water, t)ie. ingre- 
dients of which have not been examined.— Cronjas*. 
,. III.^ Are looked upou as the operation of vplcanic pro- 
cesses on springs. . , , . 

C. R^rjdadfit ji^ts on the ground and. on othef bodies 
(blood spots), are she WA to be an illusion caused by 
plants. . . 

17. By Palmella sanguinea (TheL sangulhea, Persoon.) 
18: — Sarcoderma sanguineum. 

19. — Mycoderma (zoogalactina inebroso.) 
90. — Hsematacoccus GrevUUL 
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21. — l.epnrU DiralU, (brick led.) 

82. Grocbarlii nilolica, (cinnabar red.) 

To tlicsG belong aliio iLe matters olreatlj mentioned^ 
gatd to red dew nnd red rain. 
D. Blood-jellies are conjectured to be an Ulusum cause^bjf 
plants. 

Palmella aaiigutnea. 
£3. B/ Aclinomjce meteorica rubra. 
Besides these twenty-three terrestrial substnnees and o 
bodies, there are, indeed, many other masses and bodies remark- 
able for red eolours, and which might produce similar ajqiear- 
anccs ; but here we have only to do with sudi as have been 
viewed as meteoric or blogd masses, or whose dense distribu- 
tion, together with the invisibility of their form, and the striking 
red colour, which has power to arrest the attention on survey- 
ing a distriet, and assigns a peculiar character to those sub- 
stances, which, taken singly, are wholly overlooked, and thug 
eeem of no consequence. Let us keep in mind what are the 
so called colourless organic meteoric substances ; and whiuh^are 
OS follows ; 

Vegetable Bodies. 
I. Actinomjce metoorti^ alba (Tremelia luet.) matter of comiuon EiUiiig 
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S. Nostoc commune, as the jewel of the oIchemlBta. 

S S]mmaria mucUof^ or /Ethalium fluvutu, which comes within this cbiGs. 
All the obselvstioDs that ore known to me regarJini^ Lheau bud 
pecislly the first two, excepting the olngle one trom Italy fa| 
zel, are veiy unaitisilittorj. 

b. Animal Bodies. 

Mucli has I een said about infusoria flying about in the atmos- 
phere ; and the existence of meteoric infusoria, assumed as ere- 
(jible, had been made the foundation of other hypotheses, but 
supported by no direct obscrvaUons. I know only tbree ob- 
servers who maintain this opinion. 

Gleichen found infVisoria in snow which be melted in bis room ; 
and Miillcr quotes the representation of IColjxjda pyrum (Glei- 
chen S. 150, k. 87, f. 18-20.) Whether the snow was taken as 
it fell, or- somewhere from the ground, is not mentioned, nor 
whether the vessel and the object glass wgre intentionally 
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cleaned. As it is probable that Glciclien was intcrcGled only 
in observing the iniliience of cold on these animalculic, aud in 
this respect alone found the observation worthy of attcDlton, ths 
proof of its being a, meteoric production falls to the ground. 

Bory de St Vincent mentions in Diet. Classique, arL Enchelys, 
p. 158, that he often obs^ved infusoria in snow and drops of 
rain. As he does not name them, however, we may feel con- 
vinced that he did not observe them with particular acuteness. 

Praressor Schiillze, in his work, entitled. Microscopic Exa- 
minations of Hottcrt Brown's discovery of Living Animals in all 
Bodies*, &c 1828, expresses himaelf very decidedly, indeed the 
most decidedly of all. He does not, indi'ed, speak of meteoric 
propagation, but supposes, he observed, tliat the dust hovering 
every where in the atmosphere was mixed with dried infusoria, 
among which he perceived the Furcuiaria rcdlviva {Rotifer 
vulgaris) and Monades. These examinations are certainly 
founded on error. That dried infusoria scattered and floating 
about as atmosplieric dust, or dust from bookp, can resuscitate, 
we can no longer believe, being now better acquainted with the 
structure and peculiar properties of infusoria ; and it would be 
very difficult to recognize a shrivelled roiifera, and particularly 
to /liscern its species. I refrain from a full refutation. I make 
the remark only, that I may, on the contrai-y, receive instrutt- 
tions from more accurate observations. 

To avoid illusion, 1 have, myself, with uncommon perseve- 
rance, and the greatest care, examined upwards of a thousand 
single flakes of snow and drops of rain and dew, the last two even 
in the north of Africa; but in no one of them have I, at any time, 
observed hving infusoria. From more accurate observations ob 
the organization of infusoria, I have ascertained that the Ro- 
tatoria possess all the organic systems of the higher animals, largB . 
«ggs, and also nerves ; that they are supplied with organs of ^ 
nourishment, and repeatedly evacuate a granular mass, which 
cannot be taken for any thing else than e^s. The eggs of the | 
rotatoria are so large, that they cannot escape observation if they 
arc looked for ; but it is otlierwise with the eggs of the gastric 
animals (I'olygastrica), as I call the rest. These eggs have 

* Rlr Itronn onlj prnressei] lo have discovered moving atoms in all bodies I 
tot (UJtu'titli^gsUuKtlieHKiiioit vHtbe(«\ib,q£l^»'<diA< J 
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Jj;, and probably -—^^ of a line in diameter. Tlieir minuteness 
uid trnn^^rency [)1ace them beyond the power of the micro- 
scope. It ia proballle that these eg^ raised by currents of 
air and tlie cvapomlion of water, may fill the atotosptiere, and 
eustain little injury from aridity, becauU they ^pear to settle 
and develope themselves erery where, and are jjerhops percep. 
tible in the organized matter, the pj'rrhtne of the atmo^ifaere 
observed by chemists. But as to living infusoria md metccHic 
animals, or what are called Atmospheric Zoophytes, found id 
Currenta of air, we cannot believe in their existence until belter 
evidence titan the present is brought forward. The form 
hitherto satisfactorily obserred are, """ 

1. ffolpodapyrum, Miiller, according^to Gladifenirilt 
SL Indeterminate infusoria, according to Bory. 
9. Furcularia rediviva, -j 

4. Monas termo, y According to Professor 'Seltdfl 

5. Monas lens, }■ 

Pof^e»d[rrff''s JnitcSen^ Nte.' *, fUr IBSO. 



Outline of a Plan for combining Machinery wkk the Maimd 
Printing-Press, By John Cleek Maxwell, Esfj. of Mid- 
dlebie* (With a Plate). 

On a former evening of this ses^on, (Jan. 5.) a paper by Mr Fra- 
eer, suggesting various improvements on the Art of Planting, was 
read before the Society, in which, after piMnting out the excel- 
lency of the Printing Maciiincs, invented by Messrs Cawper 
and Applegath, and by Mr Napier, for the purpose of publi- 
cations of large numbers of copies, and where expedilion was re. 
quired, he noticed, that, tor fine printing, lliey were inferior to 
the manual press, although tliey csceUed in one point, viz. the 
unifonnity in inking, and consequent equality of cc^our of the 
printed sheets. He also observed, tliat, for ecoaumy in the case 
of small publications, the manual . presses bad tlie advantage. 
And concluded by slating, that a contrivance wliich sliould give 
the manual press ibc benefit of uniform inking, with a diminu- 
tion of labour, was a desideratum in tlie art of printing. 

* Eeatk before ttia SvueVj ol Aj^ bn &wA,^uu^ U.Uunii.Vf&'b < 



* Muchiiieru ii:clh llm Manual Printing Press- 

Mr Fraser says, " As to the inking apparatus, tliat attached 
to the madiiiies (if Measrs Cowper anJ Applegaih might be 
placed immediately behind the tympana of the Stanhope or CqI- . 
umbinn presses, and be worlted by steam-power as at present j 
WerethetympansaQdcarriageoftbe press ID separate pieties, but J 
inade so aa to fit very exactly into each other, the carriage migbtj. M 
after- each impression, be taken from the hand, onruathmgal 
certain point, by the inking apparatus, and, upon the types^ 
being rolled, returned to the eame pcMnt. In the interim, the A 
pressman could he laying on and oS his sheets ; and by tbd A 
time he had done so, the form would again be stationed at his "^ 
hand, and ready for his taking another impression. It is ob- 
vious, that the great difficulty to be overcome here, will be the ■ 
construction of the machinery for receiving and returning the 1 
carriage, and making the carriage so nicely to lit the frame-work 
of the tympans, as to preserve regiMer, as it is called ; but after j 
the ingenious contrivance of Mr Nupier, in his machine/ for re- '] 
ceivingand giving oif the paper, there can 'be little doubt of these ^ 
difficulties being soon obviated. In this way, the great desidera. j 
turn of securing an equality of colour would be supplied, and 1 
theexpensefjf an appj^-atusforeoch prese, with an engine-power -I 
for the whole, would be compensated by only («ie-baJf of the-"! 
men being required." *] 

Having been named a member of the Committee appointed ] 
to toASder and report on Mr Fraser's suggestions, my attentiiA) •! 
has bo«i turned to this subject, and some contrivances have oo- , 
curred ti» me, which seem lilted, in some degree, to accomplish 
what has been considered to be desirable. I have now the i 
honour of laying ibem before the Society, as they occurred to J 
mc, thinking, that the shewing of the original ooncepiion is better A 
adapted to elucidate the principles of the contrivance, than a ' 
description of a more perfect fomi of machine, with its parts 
more compactly arranged, and, on that account, more difficult I 
to be described ; besides, I conceive the principles of a con- 1 
trivance more interesting than the details. j 

If any hint containcil in the sequel should prove of use to J 
tliDse who may make trials to effect what Mr Fraser has pro. \ 
posed, it would be a proof of the value of this Society, and of- I 
the heaeSti to be deriredfrom sUiX«aeuL\A Vi!u£>&c¥y«u3C«m 
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calling atlention to what is felt to be wanting to improve mj 
art, — for ir my humble cnileavoiirs contribute any tiling lo tba 
art of printing, it is owing to Mr Fraser's papur tlial my thoughts 
were turned to the subject. 

Id inquiring into nlut had bepn done by others in r^i^ard to 
inking, 1 leumod that there have been contrivances for this pur- 
pose, but that they had not answered expectations, and for thi^ 
cause, besides others, that, although theickiog was done by ma- 
chinery, the constant pulling the [H'ess was too severe labour for 
the workman, if the usual number of impressions in agivcn time 
were demanded. In the common vray, two men work Icgether, 
Mul relieve each other, by taking in turns the , duUcs of inking 
and of pulling. I liave therefore attempted a plan to save the 
labour of the pull, as well as to ink the types by machinery. 
- Explanation of the Sketch. (Plate V.) 
In tliis sketch, which is iiitcndeU merely to ^ve a general notion of tbe 
plan without detuls, no jinrt of the necessary (Vame-worli is represented, ex- 
cept the cheeks of the press, and the ran^ of the frame-work of Ihe inking 
apparatus, wliich are sli^litlv ahailecL Tbe inlying apparatus is arranged 
Ihe plan of Messrs Cowper and Appli^th, with an Inking table, 
imilerstoml to produce the best work. 

The drawing represents the press in astateof rest. A the colIin«nd1 
with tampan open, B the inkinf; table, C tbe inking rtillers, D tiie 
huting rollers, E the ink-lrougb, with its rollers, lo be put in motion by thf 
pulleys and bands (both doited in the sketch) ; but tbe proper rates of motion 
are not attempted lobe shown,— onl/ Ihe mode of comniunicatian. and where 
an alternate motion is Improper, the pulleys would he furnished with a ratchet 
and spring, so that they would revolve in one way only. F is thesupplying 
roller, which is niisod to touch the bik-trough rollers, on the advance of the 
ink-table by tbe wcilge M, on the carriage of the ink-table acting on G. 
■ Under these parts is an oblong rack-work, connected by a hinge with the 

H under side of tbe Ink.tHble ; at the right hand end of this there ts a wheel 

H tuppMed te be In constant motion, connected with the moving power- On 

H theeadoftherackl>«pr(gecting|un 1, intended to slide oloi^ the lMtrJE[,.ud 

H fidi over tJie end of it, vhen tbe bwer comer of the rock would rest on the 

H The tynpan baa a carriage of Its own, separate from tbe coflin and forme, 

H (which might be called m outer coflta), which is made with three siHea, (he true 

H coflinandfurmeinitbeingiatended to ebde(nit,inoril«r lobe carried to be-ink- 

H cd> This Is shewn at Gg. 2, where the sliadcd part marks the outer cofiin, with 

H marks fur Uiu hingt's of the tynipan,and within it the truccnflin and forme j lie- 

H side tlicsc, is drawn the ink.tablc ; this baa two pi^ with notches, which go 

H into cflrrcsponiling holes in the colltn, attaching and locking them tvgetkw 

^k ijitteaiiae^viu>uthQbsieiunB<)£ ti»^i&^B-<wv«"^^*'^*M>v ^^^ 
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tympsiii ns ihown laSf^l, there Is t, qiuulrnnt of a s[i\nl curve M ; tliia is 
^ iiujiorlBnt part. When the tympim ia open, the coffin Li free to lie druwn 
out, and It is Inckeil to the iiiking table ; but in shutting down the l^niimu, 
ihls part, by the spiral curreil edge, wedges the coffin and forme horJ borne 
In the tympan carria)^, so as lo secure Its true position to preserve rcffiikr, 
■Bd at the some Umc'tKe lidea of the quadraata press bade studs which un- 

t }>ck the coSa.fraiii the ioking taUe. 

B Tbe press may be of anj approved shape or material, and it baa Ita spindle 

■ "iuited on by an excentric wheel V, which la to be put in motion when the 
I 'WHn is run home in the prtss, by Its pressing on the end of the lerer N, 

wbich Uirows the press into actinn, the iball or axle O being In motien from 
tJie oiuving power, iutd projierly sustained by a i!y-wheel. The press then 
descend^ and, on its return, the wiper P throws this part out of gear, and 
at the same time presses back N, whieb, strJliiiig on the coffin, gives tbe 
ngnal for the pressman to run it out. The platten is counterpcnsed by S, 
•nd the escentric wlieel liy S, bo that when fVee the parts aettle in tbe 
position rcwly for action, the wiper P being behind the lever N ; on Uw 
Inwer end of N is marked two notches, with a round part between them, 
with a catch pressed upwards by a spring ; this h to moke the lever N aettle 
In the positiona of being ili;ite out of gear or perfectly iu gear. 

The working of this apparatus by one man would be thus arranged ; be 
would commence with the tympan rlaam, and by acting on tbe treadle T hv 
Taises the rack, so that the pin I may alideaking the bar E ; the wheel then 
carries the inking table aloae under the inking rollers and others, and returns 
it to Its position ; this is to he repeated till It is fully charged with ink, then 
he optns the tympan and touches the treadle, and the ibrme is carried off to 
bo inked, while he places wliitf paper on tbe tympan ; the forme being re> 
turned lo its place and tbe tympan shut down, be runs it home into tlic press, 
the inking table being lell at rest. Tbe pressman would bear on tbe winch 
till tbe press falls, and then reverse his action, ready to run the forme out 
whenever tbe lever N strikes it back. Having run it back ami' opeiui 
tbe tympan, be touuhes the tjeadle, and proceeils to change tiie aheet white 
the inking process goes on, aud repeats these operatioiu while he continuef i 

I have thus descrilx^ llie contrivance id its most simple 
rHi^emeut. The ordinary plans of framing, and the vanoui | 
modes of relieving friction, and all accessories met with in mcW A 
dern niacliines, are supposed to be used where wanted. 

One of the objections most probable to arise at first sight is tbfl I 
inconvenient length of the machine, but tliia may be obviated irf J 
many ways. Isl, If shortness be an object of importance, it J 
can best be obtained by applying those contrivances for inkin|f ■ 
which do not rajuire the inking table ; for if the diatributton 
of the ink be done entirely by rollers, for example stich as 
tboae used iu iiafieft Btadtiae, AhmOieae qwM\^ '^iskx^ 'osv. 
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der Llie gallows of the lympan, snd the fonne would have to be 
taiovcd little more than its own' breadth. Sd, Supposing the 
inking table rctaineil, as the method he»t suited for fine print- 
ing, tJie long rack-work may be superseded by a short one, and 
the oecesgary extent of movement efti-cted by the ase of wheels 
and pinions, or by pulleys and bands,— the diameters of tbeptdt 
leys being so proporuoncd as to increase the motion ; and bi 
it may be observed, that it may probably be found adviaab]e> 
all cases to interpose pwUey and baud between the toothed wOtk 
nnd the inking table, to free it as much as possabte from tremor. 
3(/, Instead of the long rack-work, circular work may be used, 
either by using alternately the outside and the inside of a tootlted 
circumference, as is done in the Patent Mangle, or by using two 
wheels, moving in opposite directions, having teeth on one half 
of their circumference, acting on two lines of rack-work ; and if 
mulliplying pulley and Iwnd work were interposed between these 
wheels and racks and the inking table, they might be redi 
to a very moderate size. 

With regard to the contrivance for working ihe prees, I 
observe, that the excciitric wheel has the advantage of a molJi 
bIow and powerful in proportion, at the first, in order to 
come the vis inertia of the apparatus of the press, and also at 
the point of greatest pressure ; while it is quicker in the middle 
parts of the action, both in the rising and the falling of the 
press ; and the resistance of the wiper in throwing the work out 
of gear, would serve to exhaust the momentum of the excentric 
wheel, its axles, 8ic. &c. 

In the Sketch, the shaft for putting the press in motion is 
supposed to pass right over the press, and the excentric wheel 
to act directly on the spindle of. tlie press ; but it is evident the 
effect may be obtained by the intervention of a lever at wlMtt> 
ever distance the shaft may be ; and so the contrivance tna' 
suited to any situation, and, instead of acting on the spindfc 
might be arranged to move the bar of a common press. 

When a few Impresstutis or piXHifs merely are wanted, the ink- 
ing apparatus need not be used, the hand-roller, used in the com- 
mon way, serving instead ; and as the inking apparatus and ih 
for working the pregs have no connection, one or other, or 
faay be used at plca&urc ; aadiE iW^gtea?, vic\e fe\.v>ii'«'\\'B.: 
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in addition to the cxcentric wheel apparatus, the prccs might be 
used in the common way, vhea tlie engine moving-power was 
not in use. 

It may be proper to slate the suppoaoJ rat« of execution of 
ihe press I havQ de^rihed. The shaft for the extentric wheel 
is supposed to revolve once in two seconds, and the wheel of the 
rack-work once in each second, and that eight revolutions com- 
plele the operation of itilung. The time necessary to run the 
eofiin into the presa two sesondi) and the sauie time to run it 
out— Jhen, i 

The time of Inking, duritij^whld) also 'the aheet is taken out; and a white 009 
lila^d in the tjnipui, is - . . . li" 

JtuDniiiK ^1 .. • ' * , . * .1 ' * i-" . 

Pressing, - . , . i" 

Itunnitig out, - - . ' . J" 

.,;.,,. ,1** . ■ 
, , One Imprcsalan in IJafcomLigiTes iHB in the hour. 

In the Sketch, the outer coffin, or oarnage of the tympanj 
isau^posed' to consist of three sides, and without a bottom, 
and made very thiiik in tJie sides for strength. Ferliaps it 
would be better to be niatle with a bottpm, in whidi case, the 
winter and range, so faros tlie tynipan carriage has to be moved, 
ttust Ije as much lower than the range for the inking table as 
Ihe bottom is thick, that tlie forme may be on tlie same level as the 
inking table. 

Edihbubgh, FiE&tt.l8aib I . 
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' ' Si#CE the paper referred to hy Ikfr Clerk Maxvell appearad in (be laat 
N«IBberof this Journal, it has been totls&ctory to leem, tbat the subJRrt had 
.^MftaUo attracting considerable attention elaewhere. Among other f onimca 
nications receiveii, we have been liivoured with one from Air Cowper, and ano- 
ther n'om Mr Napier, the patentees of the two large printing machines former. 
Ij'alliiiledtb. The latter gentleman stAtes, that he has alreadj secured a ptent 
iiir maofainery, part of which, although in Bomo degree dilTering from that pn • 
[Kwnl hj UH, is intended for the same purpoae, but that he has not yei brougbt 
it to perfection ; and Mr Cowper oavii, that his patent for the large machinca 
includes also the application of the iiiking^oppiiralus to the common presses, 
but that he has declined to make such an application, though frequent]; re. 
guested to do so, from a belief thai ll>e pn»tei 11Q1U dMtM« «a^iiA.te»i>i- 
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Vc bavo ulsii hod the pleasure nf [oaTcrnng villi Mr Cowper junior; 
' mentioiied that, wbea lately at Paris, he saw the self-inking appBrnlua 
mlly attached to the cnninion press, and at wort, in the Royal Priiiting.ot 
Uieret but that the inlcing-apparatus was ultimately ahacdoned, in ci 
^ence of the iinforewen obstarfc in pulKng, whkh it is one particular J 
^etA of Mr Clerk Maxwell's Invention to remote. Were thia part u* 
latter gentleman's impTDTentont also to be carried into practical efiect, i: 
Mlly would equality of calnur by the sclC-inking apparatus be obtalneil, but 
also a no leas important desiilemtum be suiipliud — equality of pressure by 
itentn-power. At present vnery great muscular eiertion is in gtsieral required 
lo produce good work, even with very powerful presiies ; and, thereJbr^ 
■hauld one or both of the pressmen be unalile, or find it diflicult, to take * 
■uilidently strong pull, several deyices ore apt to be resorted to for lessening 
the hbouT, soch as drwcving, instead of merely dainpii^, the p;q)er, increas- 
ing the soft substance between it and the point of pressure, applying too 
much ink, Ac-, but in all of which cases, ho*ieref sharp and new the type 
may be, nothing but a very irregular, blurred, or blunt impression is pro- 
duced. Hence it will be obvious, that were the means of obtaining a steady, 
regular, and more or less powerful pressure by steam-power at the common 
preM once procured, it would essentially contribute to the beauty of typo- 
graphy ; and hence will litewise be perceived the very great importance of 
this part of the plan now proposed. 

It is curious that, on the otlier aide of the Atlantic, the application of a 
telf-iiiking apparatus tt> the common printing press has at the same era 
been thought of, and carried into ellbct. In the number of the Christian 
Instructor for February lost, it ia staled, that an American Journal, speak* 
jng nt the improvement in printing, remarta, that •'Ihe Introduetion of tte 
Kapler machine into this country, together with the Trsadwell press, made 
at Boston, has been the means of producing quite a revolution in printings 
A great variety of machine presses have subsequently been invented here, 
and the adfMaag apparalus has been improved and appHed to the etamgn prisi." 
"The moet rapid machines can be made to strike 6000 impreasioni in an hour. 
This is eipial to the work of twenty hand presses ; or, to express it different- i- 
ly, it will enable us to print the common ISmu ^Bibles at the rate of 75 copies 
n hour. A hundred presses at this rate, could supply every family on the 
earth with a Bible in three years." 

For the printing of publicationB havmg a large circulation, it has ajways 
been obvious that the nmdiincs potaess a decided auperiority over the cora- 
mtm presses ; but work of this kind is wholly aonGned to large towns, and 
In these to comparatively few prinling-ufliccs. By tar the greatest propor- 
tion of the printing business everywhere consists of vork of a miacellimeoiM 
;, and nf which companttively few copies are reqiiired. On this aecmnl 
very few printers, indeed, could keep a single machine in constaat employ* 
ment, even were it otherwise applicable to such work, whieh, neither for ge. 
neral economy nor for very fine work, it is universally admitted not lo be< ' 

I Besides, six good presses can be obUibcd for the price of one machine, lUiI 
the great majority of printers throughout the kingdom have seldom or never 
MOViwua ibr $o many. These, too, con \te a^^^eA va a, vunsV.^ cX ^ur^ioaKh ai. 
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ShoaU a press be aL anj Unie unemployed, there Is compiratively little loes, 
fbr the first coat is not fp'ent, and there are no men's wages to pay in the In* 
terim ; but the very reverse is the caae witlt a printing machine, the ori^aai 
nulhiy tin one, indepenitentl; of that for tlie engine, &&, being &om L. 400 to 
I_ 700, and a considerable subsequent expense o£ keeping in repair, and ft J 
stated rate of 'ages to one man and two boys at leaat Hence it is evident J 
lat common presses must of necessity continue to be in much more genend .1 
ethan pdsting machine^ ami could Mr Cierk Maxwell's ingenious Improra- 
Hit upon the presses !>e carried into efiect, there is no doubt of their value 
ti utility being very greatly increased. By it, not only would the labour , 
'one man at each press be entirely saved, bot tliat of the other be also ro- < 
Iced to little more than supplying the sheets of paper. The quality of tt 
erli, too, from the regularity of inking and pressure, would be much in 
»ved, and means would undoubtedly soon be &llen upon for increasing or 4 
tninishing the quantity, iti a^ventimo, accoTcling tn the nature of the woit i 
iliand. There would certainly be the additional expense attendant upea J 
L engine, &c. for each printing office, which there is not at present : 1x4 i 
irely if the same kind of mechanical power be found more ecunomical and . 
[vantogeous than manual hibour fur coSee-grioding, and similar pnrpwe^ , 
would be much more so if it could be rendered applicable to the impixrlallt 
erations of miscellaneous letter-press printing. In short, it is very evident 
at the demand for printing presses and self •inking apparatuses of the kind . 
Dtemplated would be every where very great, and woulil soon amply remo. 
one, whether in Europe or in America, who might be so Juttunatf 
to bring than Brst into effective and economical oiienttion. 



SiccoHnt cf a Platina Lamp. By Geobgk Mebryweatheb; < 
Eaq. of Whitby. In a Letter to Professor Jameson. (Wilh-' 
. a Plate.)- 
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FEW years ago, Sir Humphry Davy made the discovery, , 
it, if a coil of small platina wire be placed around the wick, j 
a spirit lamp, and rendered red-hot, the wire would continue ^ 
lited for a length of time, after the flame was blown out. In 
consequence of having lately witnesaetl tins singular plicnomenoa 
Professor Hope's lectures, and that it was generally viewed 
nothing more than an amusing experiment, I was induced to 
give the subject some altention, as I felt convinced that a mode ' 
might be devised of turning it to some useful purpose. 

On the 3d of last month, I contrived an apparatus; but not meeting with 
the success I expected with platina wire, T made use of spongy platino, which 
I found to answer the object I had in view. In order that a correct idea may 
iw Armei^ I iuve nude H drawli^ a£ tb\i> a'psHtmck 'S^^s««s^^^(al^ 
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slriicleil of tin. In the boiy of wliichJB the reservoir, large enough to cant^ 
« quart of akoliol ; the bottom of the interior of the reservuir is concave, in 
order that the cotton-wick ma}' talteup the lost ilrop of the spirit. After the 
wick haM been spread in the fona of a coronet at the top of the hitnp, the 
platina wire cage, containing one piece of spongy platina, is to be pricked in. 
to the centre of the wick, and to be kept nesrl; in contact, but not to touch 
iL After the reservoir haa been filled with alcohol, the wick is to be inHamed, 
and a minute allerwarda, the spongy platina will hare become incanilescenl, 
when the Hame is to be nuddeolv htuwn out, and the gla-is cover to be imme. 
diately placed over the ptntino. Without any further care or attention, the 
platina boll will keep ignited ibr thirteen or fourteen days and nights. A 
similar apparatus has been kept ignited for this period in the Univert^ity of 
this city. If a tube is connected with a reservoir (containing a sulSdent 
quantity of alcohol), and the i«tConi of the reservoir of the lamp, I have n 
besitstion in saying that the platina ball may he kept ignited for y 
the spongy platina doea not appear to be in the least deteriorated b 
kept in ■ state of conatant ignition. 

I had a ramilar kunp made, on a small scale, to keep ignited from e? 
to ten boun^ which aSords suificieiit light to shew the face of a watch it 
the dark of night. It causes Do annoyance from a glare t^ light. If a 
li^t is required, the glasa cover is to be elevated, and the platina, geoUj 
touched with a match of oxy-muriate of potassa, which wilt be instant); 
fliuned ; and it \s no small recommendation, that there is not the least Hi 
to be apprehended from fire. 

There have been two objections to this lamp, wlilcb were forniidBble o 
nnmely, the exj>ense of the alcohol, and the odour which is diMised through 
the Bpartuenl in which it is placed. As a remedy for tlie first, I iind by ex- 
periment, that equal parts of alcohol and whisky answer quite as well as pure 
alcohol; «r every one-third of alcohdand two-thirda of whisky do very well, 
which I find, on calculation, to cost about one penny for eight hours. As a 
remedy for the second objection, I have contrived an apparatus for condensing 
the vapour, of which I have made a drawing. In order that it may be cor. 
Tecllj understood, I have represented it as transparent; but the apparatus 
is made of tin, which is to be suapended from a nail in the wail. Fig. 4, G. The 
gkas tube of the lamp la to he inserted into the Un tube of the condensing appa- 
ratus, which will completely destroy the strong odour of the vapour. The 
liquid is drawn off by the stop-cock at the side of the condenser, which will 
he found a compound of water, acetic acid, and some other peculiar ingre- 
dients given to it by the phttina. 

We may add, that this lamp may prove very useful in all mining district^ 

as a constant light that may be depended uj>Dn, if the reservoir is periodically 

repleniahed. If this should be the result, I shall feel myself amply repa^ 

for all the pains I have taken. '^^~ 

EmsaoB.an, March 5, IS3I. 

Explanation of Figure of Platiiui Lamp in Plate V, 
Fif-. a A, Tent for the vapour. B, Gla.is cover. C, Platina I 
., Cotton wick. E| Holes for admmion of su. 'E,Tkiaaim(Hi. 
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K^erva^ons oh the Fossil Trees gf Vim Diemen's Land. 
William Nigol, Eeq. Lecturer on Natural Pliilosophy*. 

Deae Sir, 
J.N compliance with yonr request, I now give yoti the 
of Ihe examination I have made of the specimens of foss 
wood you have lately received from your friend Colonel Lind-I 
say, at present in New Holland -I". 

Thin transverse sections of each were formed on the method I 
have adopted, and which I have described minutely in a woi 
lately published byMrWitham on the Structure of Fossil Woockl 
On viewing these sections, by help of a microscope, or even a 
common pocket lens, it is sufficiently obvious that five of t 
Apedmens belong to the family of Coniferie, and two to the Iribi 
'of true Dicotyledons. Four of the coniferte are common v 
stone, the fifth is wood-opal. One of the dicotyledonous s; 
mens is wood-stone, and shews the organic structure thro 
out the whole mass ; but the other specimen, which is in 1 
Btate of opal, shews the organic structure only in certain ] 
of the mass. In such parts, there is a peculiarity which I d 
not recollect to have seen in any other specimen of petrified 
wood ; and which is, that the pores or vessels, instead of bein^ 
filled with petrifying matter, are perfectly empty. Throughout 
the greatest part of this magnificent specimen, the vascular struc- 

" Read to the Wernerian Society, 5th March i: 
f In examining the structure of petrifieil woods, it has been thepracti* 
to shew It either by simply cutting and polishing the surfoce, and examinii^ 
W by reflected light, or by cutting thin slices, and ejamining them by trani 
B^led light This latter, although the heat mode, bos hitherto afforded U 
J MUiriiictory results than it ought to have done, owing to the imperfection qL 
L ^le cutting and polishing proceiia. Mr Nicol, after much labour, has aucceeoi^ 
a perfecting this process, as to enable U9 hy it to shew, in an elegant^l 
Sid beautiful manner, the moat minute structures of fossil, and also of re 

etables. The plates in Mr Witham'a boot o 
HMty be effected by this process. We douht not 
used by botanists in their examination o 
as well remarked by Mr Nicol, this structure may afford means of arrangemen 
of plants hitherto but little attended to. We have always maintained tfaa)i 
the internal structure of plants miglit, to a certain eitent, afford the a 
rf acienlifio amingeuient of the groups of the vegetable kingdom. — Edit. 
JAUVABY — MARCH ISSl. h% 
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•■iGii Mr W. S'lwW Observations on the dossil Tn-cs of 
lure is quite obliteratedj and the ligneous origin can barely be 
inferred from %-ery slight traces of annual rings. Some parts 
have a fibrous structure, and are wliite and opaque. The fibres 
cohere so slightly in some portions, that they may be reduced to 
powder between the finger and thumb. In general, howe^-er. 
ihe fibres cohere more firmly as they approach the translucent 
part, and then the vt^lable structure becomes very apparent. 
In addition to the above specimens, I have in my possession 
other two from Van Diematfs Land. Tlieee are both Coniferae, 
so that out of nine specimens seven are Coniferae, and ouly two 
true Dicotyledons. As far as these nine specimens go, we may 
therefore infer, that in Van Dicmaifs Land the growth of coni- 
ferous trees at a period antecedent to the present state of things, 
was more frequent than that of the Dicotyledonous kinds. The 
same may be said with regard to the Coal and Lias formations 
of this island. In these deposits numerous specimens of petri- 
fied wood have been found, and, from a careful examination of 
these, I will venture to assert that ihe whole belong to the coni- 
ferous tribe. This opinion you will probably remember I men- 
tioned lo you, Mr Witham, and others, iu the course of last 
summer, and I was then led to speak on the subject witli some 
degree of confidence, from a recent investigation of the structure 
of the different kinds of trees at present growing in all the diffe- 
rent climates of the globe. In order to obtain the requisite know- 
ledge, I found it necessary to cut transverse sections of a great 
number of trees, and of such a degree of thinness, that the cel- 
lular, as well as the vascular, system might be distinctly seen. 
This labour I was obliged to submit to, in consequence of find- 
ing all the sections of wood figured in such works on vegetable 
anatomy as I could lay my hands on so imperfect, that no pre- 
cise idea could be formed on the subject, 

The structure of the Coniferre differs so widely from that of 
the true Dicotyledons, that a single glance will in general ena- 
ble us to distinguish the one tribe from the other. In the Conifc^ 
Fffi there is only one regular system ofpores, resembling a piece of 
the most delicate network. Each mesh is bounded by straight 
lines crossing each other at nearly right angles, and the concen- 
tric Unes of the meshes almost always approximate each other at 
the outer edge of each annual layer of (he wood. This struc- 
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^H ture is uniform throughout the whole tribe of Coniferre, the only 
^V perceptible difference consisting of the dimensions of the meshes, 
trees of slow growth, as Taxus Baccata, having the finest tex- 
ture. It may be right to mention, that in some of the Coni- 
ferte, (not in all), there are occasionally circular openings to be 
seen, known to botanists under the name of Lacuoee. These, 
however, are very irregular in their distribution, sometimes oc- 
curring frequently, at other times not at all. 

»The structure of the true Dicotyledons consists of a system of 
vessels separated from one another by masses of cellular matter. 
The vessels or pores are always bounded by curve lines. In 
some trees they are circular, in others they are elliptical, and the 
degree of eccentricity of the ellipses in different trees is remark- 
ably different, The elliptical pores are sometimes divided by 
one or two transverse partitions. In some trees the vessels are 
empty, and in other trees they are filled with a resinous or 
gum my- resinous matter. The size, form, number and arrange- 
ment of the vessels or pores differ so widely in different trees, 
that one species may be as clearly distinguished from another 
by the organic structure as by the shape of the leaves or the 
florification. As in the Coniferse, the vessels generally become 
smaller as they approach the outer edge of the annual layers. 
In some kinds of trees the vessels are numerous, in other kinds 
they are sparingly bestowed ; and it is worthy of note, that, in 
some kinds of wood of great strength and durability, as the oak, 

tfliey are not only numerous, but also of very large dimensions. 
The cells constituting the cellular portion of Dicotyledonous 
trees, have different forms and different dimensions in different 
kinds of wood. In the coarser kinds of mahogany for instance, 
the cells have a rhomboidal form. In some trees they are sphe- 
rical, and in others the form is very irregular ; but however the 
form may differ, it will in general be found that the smaller the 
cells the greater will be the strength of the timber. This ts 
very strikingly the case with regard to the different kinds of 
elm. In the Scotch Elm the cells are smaller than in the 
English Elm, and these, again, are smaller than in the Dutch 
Elm ; and it is generally known the timlwr of the Scotch Elm 
is better than that of the English, and that the Dutch Elm is 
good for nothing. 
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Mr W. NicuPs Obscrvuliuii^ on FussU Trees. 



With regard to ihe two speciinens of petrified wood from the 
tertiarj' formation of the Isle of Sheppey, I have only to remark, 
tiiBl they both belong to the coniferous family. One of them 
displays tlie concentric rings surrounding the pith very dis- 
tinctly, but throughout the greater part of the mass there are 
only fragments of the .relicular texture to be seen intermixed 
with calcareous spar, in the form of stellular radiated concre- 
tions. In the centre of many of these coucretious there are a 
few meshes of the net-work of the wood, and which have pro- 
bably disposed the calcareous mailer to assume its present form. 

These specimens, when in the woody slate, have been pene- 
trated by worms in a manner similar to what takes place at the 
present day, and the cavities so formed have been filled with 
calcareous spar aod sulphurct of iron. Yours faithfully, 

Wm. Nicoi.1 

Professor Jameson, College Museum. 
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Account of ihe Discovery of Bone Caves in Welluigton Vat 
about 210 miles wesijrom Sydney in Neia Holland. 

Ur Lang of Sydney *, at present in this country, having com- 
municated to us the following particulars, in regard to the re- 
markable bone-caves of New Holland, we hasten to lay them 
before our readers, as they are highly interesting in a geological 
view. A description of the collection of bones from these caves, 
mentioned in the following communication, will be given in our 
next Number. Among these remains of a former mainmiferous 
crealion, are bones of an animal very much exceeding in size 
any of the existing races in New Holland. ^ 

Sib, iiydney, ^.^st May 1830. 4| 

I beg you will allow me to inform your readers that a dls- 
covery, which will doubtless excite very considerable interest 

■ We are delighted to leara that a CoUege Acudemy is ubnut to Le «. 
tsblished at Sydney. With such a man ns Dr Lang as chief, It coiuiul fi"" 
to flouiiah, and prQve beneficial to the AuBtralian world. 
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Discovery of Bone Caves in New Holland. 365 

in the scientific world, both in Great Britain and on the con- 
Unent of Europe, has just been made in the interior of this 
Colony, by that very respectable Colonist and Magistral 
George Rankin, Esq. of Bathiirsl. The discovery I allud 
is that of a great quantity of fossil bones, in a cave near 
penalsettlementof Wellington Valley, and about 210 miles 
from Sydney. 

The country in the neighbourhood of Wellington Valley is olJ 
limestone formation, and the limestone ridges are perforated 
numerous subterranean caverns, branching off in every dii 
tioD, and forming chambers of the most grotesque, and at the 
same time of the most impoang appearance. This remarkable 
feature in the physical conformation of that part of the territory 
is not peculiar, however, to the limestone ranges of Wellington 
Valley. Similar caves are met with in Scotland, in Yorkshire, 
and in other parts of Great Britain, on the continent of Europe, 
in North America, and in short, wherever limestone abounds. 

In a late excursion to Wellington Valley, Mr Rankin visited 
and explored a remarkable cave, about two miles from the set- 
tlement, the existence of which had been known for a consider- 
able time, and the entrance of which is in the face of the lime- 
stone range, on the south side of the river Macquarrie, by a gentle 
declivity. Immediately beyond the entrance, the cave in ques> 
tion expands into a lofty and spacious chamber, the roof of whii 
is beautifully ornamented with stalactites, many of which, bow- 
ever, have unfortunalely been broken off by the scientific bar- 
barians of the neighbouring settlement. In beating gently 
with a hammer on the sides of the cavern, the sound in one 
part of it indicated the existence of another chamber separated 
from the first by a thin partition ; and accordingly, on breaking 
through the thin dividing wall of limestone, a second chamber 
was discovered, though of smaller dimensions than the first. 
At the fartlier extremity of the first chamber, Mr R. discovered 
a downward passage, which he determined to explore, and which 
he found terminated in another cave or chamber, the entrance 
into which was by a precipitous descent. On lowering himself 
down into this third chamber, into which no mortal man had 
ever entered before (for the aborigines have a superstitious re- 
pugnance to entering any cavern, saying, ^opjia, thes'^vV.'at 
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366 AccoHJil tifthe Discovery (if Bone Caves in 

the caves in the aboriginal mythology, Kappa sit down t/tere), 
Mr R. observed, to his very great surprise, a piece of boae 
lying on the floor of the cavern. It struck him at first that it 
might have belonged to some bush-ranger who had attempted to 
hide himself in the cave, and had subsequently died; but on a 
more minute examination, he discovered a vast number of other 
bones of various sizes, and generally broken, some strewed on 
the floor of the cave, but the greater number imbedded in a sort 
of reddish indurated clay along its sides. The rope by which 
he had lowered himself into the cavern had been fix^d to what 
appeared a projecting point of the solid rock, but on its break- 
ing off in consequence of the weight attached to it, it was ascer- 
tained to be a large fossil bone — the thigh bone, I conceive, of 
some quadruped much larger than the ox or buffalo, and pro- 
bably of the Irish dk, the rhinoceros, or elephant. 

Mr Rankin collected a small quantity of the bones, or rather 
fragments of bones, and has brought them to Sydney, with a 
view to their being forwarded to Professor Jameson, of the Uni- 
versity of Edinbui^h. They will doubtless excite much inte- 
rest among the geologists of Great Britain, and will probably 
lead to interesting results, in regard to the geological history of 
this vast island. It may perhaps be deemed presumptuous fi>r 
an individual, who has little acquaintance with the science of 
comparative anatomy, and none whatever with that of fossil 
osteology, to anticipate these results. But the discovery in 
question has developed certain facts of the utmost interest in 
regard to the past history of the continental island, from which 
certain inferences, which it would be difficult to dispute, are 
clearly deducible. These facts and inferences I shall therefore 
take the liberty to submit to your readers. 

1. It is quite evident that the greater number of the bones 
in question are not those of animals of the species at present in- 
habiting this territory. The aborigines are very good autliority 
on this point in the absence of such men as Professor Jame- 
son, or Professor Buckland, or Baron Cuvier; for when shewn 
several of the bones, and asked if they belonged to any of the 
species at present inhabiting the territory, they iiuiformly le^ 
plied. Bail that hehngit to Kangaroo, Bail that belongit-t 
emu, Sic. Sec. 
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iVelihigion Vallry^ New 
It Is equally evident that the bones in question l)ave be 
broiiglit to their present locality by some beast of prey ; for 
other supposition will account for the cavern's becoming the ) 
neral cemetery for animals so various in size, and so different il 
habits, as those to which they must have once beli 

8. It is not less evident that the animals that oi^ed thesef' 
bones could not have died a natural death, for most of theifi 
have evidently been subjected to great violence, and exhibit 
fractures in every direction. TJie floor of the cavern is sti-ewi 
over with a sort of dust, consisting of minute fragments of deJ 
composed bone, which burns readily when ignited. 

In short, there is reason to believe that the cave at Wellinj 
ton Valley is somewhat similar to the one which Professor Bud 
land examined at Kirkdale, in the north of England, and 
he ascertained, beyond the possibility of doubt, to have been tl 
den of a hyiena (resembling the variety now existing only at t 
southern extremity of Africa) before the deluge. Both of thi 
caves are in limestone ranges. They both contain innumerafal 
fragments of fossil bone, deeply imbedded in stalagmite — 1 
substance formed from the droppings of water in caverns of ' 
kind in question — or in indurated clay. T cannot pretend, hoi 
ever, to describe either the nature or the relative position of 
Bubstance in which the bones at Wellington Valley are imbeddi 
having only seen a minute portion of it adhering to one of 
bones. 

From these ascertained facts, I conceive we are warranted 
deduce the following inferences: — 

1. That this vast island is not of recent or post-diluvian fi 
mitdon, as is generally asserted, without the least shadow of 
evidence. 

S. That at some former period of its history it was inhabit 
by various races of animals, that are either extinct or no loi 
existing in this part of the world. 

- 3. That the physical convulsion that destroyed these various 
races of animals did not materially change the external appear- 
ance of the country ; for the wild beasts' (probably the hytenas') 
den at Wellington Valley has in all likelihood the very 
appearance that it had when inhabitatcd upwards of four 
sand years ago. 
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S(i8 DiiCffoery nf Bone Caves in New IloUand. 

While this very inieresliug discovery EUppliea us, therefo 
wilh another convincing proof of the reality and the universality 
of the deluge, it supplies us also with a. powerful motive of gra- 
titude to Pivine Provideoce for that long-forgotten visitation. 
For if this territory were over-run with such beasts of prey as the 
antcdilumn inhabitants of the cave at Wellington Valley, it 
would not have been so eligible a place for the residence of man 
as it actually is. The tiger or hyajna would have been b much 
more formidable enemy to the Bathurst settler than the despi- 
cable native dog, though indeed they would certainly have af- 
forded a much nobler game to the gentlemen of the Bathurst 
Hunt. And if the huge rhinoceros had inhabited the lagoons 
of Hunter's River, it might have been a much more serious work 
to displace him to, than shoot the pelican or emu. 

I cannot conclude this letter without expressing my unfeigned 
regret that, while this territory is becoming daily more and more 
interesting to the geographer and geologist, to the man of science 
as well as to the agriculturist and the merchant, the interesting 
youth of Australia should hitherto have been debarred, in con- 
sequence of their want of instruction in the various branches of 
Natural History and Natural Philosophy, from prosecuting the 
numerous and interesting paths of discovery which this vast 
island presents to every man of science and reseach. Could a 
Lecturer not be established in Sydney under the patronage of 
the Sydney College ? There are surely men in this Colony not 
less able than our brethren in Van Dieman's Land, to give a 
course of I^ectures that would interest, instruct, and stimulate the 
youth of Australia. I am, Sir, your most obedient Servant, 
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Additional Information illustrative of tJte Natural History of 
tJie Australian Bone-Caves and Osseous Breccia. Communi- 
cated by Dr. Lang. 

I HEsE bones are found embedded in a red ochrcous c 
which occurs partially in the crevices of the limestone rockJ 
dilTerenl parts of the interior ot New Sou\.\\ Vfo.\e&. 



■ On the N'atural Histiyry of the Australian Bone Caves. 369 

The limestone rests on granite, and generally near, or under, 

trap-rock. In tlie particular spot whence these specimens are 

brought (Wellington Valley), the rock, partially denuded^ 

bounds an extensive alluvial flat, through which the River B^ 

runs, this being a branch of the river Macquarrie, which it 

joins seven miles below. Beyond, or above the lime^ne, 

one side, the hills enclosing the valley consist entirely of trap. J 

rock. Those on the other rise higher, and consist of the old 

red sandstone (fine grained, with tendency to crystallization), 

BbA passing, as the hills rise backward, into a conglomerate oC 

_ water-worn pebbles strongly cemented, and so much inclined, 

^■^that the rock terminates the summits in sharp rocky crests. 

^p- Throughout the country, the limestone occurs adjoining allu- 

"' Tial flats, the hills above consisting of trap. In the parts most 

denuded, openings are found leading to caves, some of which are 

^Mdous, with varied forms of stalactites, sometimes disposed in a 

very picturesque manner. The floor generally consists of a scrft 

red earth, apparently diluvial, but in which, after digging, few 

or no bones have been found, none having as yet been dug up 

» where the floor has been encrusted with stalagmite. The en- 
trance is generally in the side of the rock and gently inclined. The 
boles where the osseous breccia occurs are generally near such 
caves, yet separate from them ; the mouths (in three cases in 
different parts of the country) appearing like pits, and as if 
fiwmed by the rocks and earth sinking or sbding downwards. 
The interior of these holes presents a striking contrast to the un- 
broken harmony of the other kind of caves. Here disjointed 
masses of rock har^ suspended in this remarkable red cement, 
which is sometimes as hard as limestone, and which is never with- 
out bones embedded. Frequently these occur so fixed between 
large rocks, that it is quite impossible to get them out ; and in. 
deed, in general, none can be got in an entire state from the 
matrix, being, in their embedded state, full of fractures; and it 
is remarkable, that the few large bones at all perfect, have been 
found projecting from the upper surface of the breccia ; from 
which circumstance, and the peculiar outward texture (some- 
thing resembling the clay of a swallow's nest), it would appear 
that this cement never was so soft since mixed with the bones, as 
to admit of the larger bones sinking dowtweucd^v^y.. \^«*.^V 
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370 Additionul inj'urvtatiun relative to 

caves the red cement with bones pervades all the crevices as far 
as they can be penetrated, which is generally very directly down- 
wards. One chamber of the cave, whence these specimens have 
been taken, was terminated by the cavity being stopped up with 
6oft diluvial earth, while the breccia formed the roof, and ad- 
hered to the limestone rock forming the sides, and appeared se- 
parated from the loose earth of the lower part by three layers 
(like strata) of Umeatone, about an inch in thickuess, and three 
inches apart between, and in which the bones were in greatest 
abundance, and generally upright, or having one end in each 
layer. 

The peculiar texture of llie cement, led to a search for it on 
other parts of the surface above Hmeslone, and in other parts of 
the country, and it was found precisely under the same circum- 
stances as at Wellington Valley, 

1. Six miles north-east, on the opposite side of the Mac- 
quariie. 

S. At Buree, fifty miles south-east ; and, on looking at some 
denuded limestone-rock similarly situated in another place 
(Moloog), a small quantity was also detected in a crevice like an 
oven ; which also when broken contained small bones. 

The most remarkable facts connected with these bones, and 
this breccia, seem to be, 

Ijf, That it occurs only in the neighbourhood of caves, but 
yet distinct from those of tlie most open and permanent descrip- 
tion. 

&%, That although always reaching to the surface, it is dis- 
tributed deeply and extensively in the crevists of the limestone. 

Sdly, That this particular substance never occurs, but in 
combination W\X\\ bony fragments ; that bones occur In such 
quantity in this cement only ; that those of small and large ani- 
mals are intimately mixed ; and that, although much broken, 
there is no appearance of their being water-worn, but that, on 
the contrary, small angular fragments of bone like saw-dust are 
combined in such quantity in some caves, as to give a light 
speckled colour to the cement, which is, by itself, red and 
ochrcous- J 

^^lily, That in one case, wliere this cement was traced to 
the surface, a large fragment ot tocV. oi\^, o.!,\\M:4.aa\vmn^isw-, 
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lay above, having deeply embedded in it several bones apparently 
human ; this rock indicating an antiquity almost as high as the 
limestone rock itself, for the breccia is bo combined in parts, 
that its removal would occasion the rocks to collapse, so as ma- 
terially to alter the external surface and form of the hills. 

It is proper to add, that some fragments of bones have been 
found by digging in the loose earth of most of the caves, but 
from their imperfect state, and the vicinity of the breccia out- 
side, it is difRcult to determine whether they might not have 
originally belonged to it or not. 

It appears from the description by Major Imrie, of the red 
ochreous cement containing bones which occurs at Gibraltar, 
and along the northern shores of the Mediterranean, that this 
breccia is of the same kind both in situ and character, and that 
its antiquity is at least equal to, if not much higher, than the 
bones found under stalagmite in caves, in different parts of 
Europe. 
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Description of several New or Hare Plants which have lately 
Jlfrwered in the neighbourltood of Edinburgh, and clmfiy in 
the Royal Sota/iiic Garden. By Dr Ghaham, Professor* 
of Botany in the University of Edinburgh. 

\Qth March \m\. 
tanksia littoral is. 

'B. RtUirali$ ; follla eloDgato-llDearihus, spinuloM-dfntatis, baai attenua* 

tis, Bubtus aveniia ; calvdbus deciduis; foUiculia cumpressia bracteU< , 

que atrobull apice tomentoBU; caule arboreo, ramuliB tomentusis 

Brawn, 
Banksia Uttomlia, Br. in Linn. Soc Trails. 10. 204. ?— W. Prodr. FL " 

Nov. HoU. 392. f—Rrcm. et Schultes. 3. 43a i—Sprengd, Syst. VegeU 

1. 4BS. ? excL »yn — Bot. Reg. ISfii 
Cescbipiioit. — yArui erect. Brmichea »sz:eDd\ag, purple, villous. Leavet 
scattered, pubescent wfaen youn^ naked and dark green above wbeo old, 
densely covered with snowy tomentum below, on ahoct erect petioles, 
linear, truncated, splnuloso-aerrate, avenoua, slightly revolute in tfae 
edges. Amenlum (4 inches long, 3 inches hrirad to the extremi^ of the 
■tyles) terminal, upon a short leafy {leduncle, the hnmchea tinng far 
above it from a whorl at its base. Ftmeera in piiirs, forming double ra. 
ther distant lines along the rachis, with which, when ful^ expanded, 
they form nearly right angles, expanding from above downwarda, Bna. 
Ha tomentoua, green where eiposeJ, yellou; where included, cither no. | 
litary, rhomboid, subacute, with tht apex turned up, when they si 
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372 Dr Graliam's Description t^Ncw or Rare Plants. 

placed between the pairsof flairen,Dr cemfnateaDil rounded, aniJ . 

ubuve or below Iheni. Calyx 4-jiaTte<^ i;Dvered with adprejsed pulii?^- 
cence; dawa linear, yelliiw, the spoon-Bhaped segments of the limb red. 
diah, noddiufE- Anthen elliptical, subfeuile in the c&viljea of the calji. 
Style twice as Igng aa the calyx, ahlning, «r deep purgilc colour except 
■t the base and apex, where It is yellow, dedduous, n'^d, apex nodding. 
Sligma an abrupt glandular scarcely swiillen teimlnBtion to the style, re- 
tained for some time within the calyx, and, when liberated, covered with 
the yellow sranular pollen, which gives it a cajutnte form. 

This 9j>ecies flowered in the greenhouae uf the Botanic Garden in Novem- 
ber 1830, immediately after B. upeeiota, and remained in flower, formim; 
a good contralt with thia In its coloun and manner of flowering. It 
t>ecma quite difiereut from Bajikiia mioratliichya of Cnvan, and B. aUc- 
naata of Brown, with both of which Sprengel unites his B. liUorolis. 

I have aaaigned the apecilic name to this plant doubtfully, and have quoted 
uU the authorities cited above with hesitation, except the Botanical Re. 
giater, ticcauac I have some reason to doubt Its identity with the plant 
sent Gum New Holland by Mr Brown, and cultivated at Kew under 
the name of B. liltoralii. The specimen which flowered with ua we re- 
ceived trom Mr Mackay at Clapton in 1BS8, without any name; and in 
11129, we received from hira a seedling, which has proved to be the 
•ame, under the name of B. callina, trom which, however, it dif&rs, in 
being destitute of veins on the bad: of the leaf. I have a apedmen 
Irom Mr Froser of a species which must stand very near tn it, and is 
chiefly distlDgulshed by the leaves being longer, narrower and quit« en- 
tire, except near the apex, where there are four small teetb, and hj 
the branches being much less hairy ; in colour and manner of flowering 
it perJectty agrees. It must also in many respects agree with S. margi- 
■naia, but diSers &om this in the braclex being tomentous- 

Leria nutans, DC. 

Ii. mttiaai acapo unifloro, lateral! ; flore nutante; folils runcinato-ly. 

ratia, medin contractis, undulatia, dentatis, subtua tomentoso-uiveis, 

lobo teiminali {^ordato-oblongis. 
Letia nutans, Spreng, Syst. V^t. 3. 60S. 
Tussilago nutans, WUld. Spec. Phuit. 3- 1965. 
Dens I^onia folio subtus Incano, flore purpureo, Sloan, Jamaica, 1. iSS. 



IN — Root perennial. Leaves (3 inches long, IJ bruad) all radi- 
cal, spreading, recurved, runclnato-lyrate, undulate, veined, toothed, 
p-een and nearly naked above, densely covered with snowy tomentuni 
below, contracted in the middle, below which they are very narrow and 
much sinuated( above the middle they are cordato-oblong, and more en- 
tire. Scapt (B inches high) lateral, erect, single-flowerea, covered with 
snowy tomentum, especially above, destitute of scales. Flaaer nodding, 
white, or with a slight sha^e of purple. Aathndium imbricated, aubcy- 
Uadrical, scales subulate-linear, with a strong green middle rib, and to- 
mentoUB membranous edges. Beceplacle naked. Ftoreia of the rag slen- 
der, female, ligutate, trifvi, longer than the slytes, which are bifld, having 
thestigmatic aurtace along the Inside of the se^ents. FhreUottheditk 
shorter than the ray, slender, 5-toothed, sub-buabiate, the throat being 
slightly gibbous, and the dlviaion of the limb leas deep on one side ; »ta- 
mcna as long as the corolla. Stgle and stigma eieacrted, their structure 
as in the ray. Germen pubescent. Papput stipitate, slightly rough. 
This plant was raised at the Botanic Garden from seeds obtained by Cap- 
tain Bennet, R. N. from the West Indies In IB!?. It has flowered in 
the store in March last year and this. It has no beauty, nor can it be 
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attractive in cultivation, though Sloan attributes to it many virtues in 
▼err different cases, concluding the whole bv stating, that ^' it is a re- 
medy against all sorts of cold, ror it is hot and bitter.^ 

Elephantopus sericeus. 

£• jvrionM; caule piloso; foliis ovato^blongis, subacutis, base attenuatis, 
crenato-serratis, supra leviusculis, glabnusculis, subtus mollissime pi- 
loso-sericeis ; paniculo diffuso ; bracteis subcordato ovatis, acutis ; in« 
volucri foliolis exterioribus subulatis, interioribus tubam^ corollse se- 
quantibus. 

Descbiptiok.— /2(N>< perenniaL Stem (2 inches high) erect, short, branch- 
ed, leafy, covered with white erect hairs. Learner (5 inches long, 1 \ 
broad) ovato^blong, spreading, unequally crenato-serrate, attenuated at 
the base, and at the insertion stem-clasping, dark green, and slightly co- 
v^^ with soft down above, below thickly covered, especially on the 
veins (which are numerous and prominent) and their primary divisions, 
with coarse yet soft somewhat silky hairs; middle rib very strong and pro- 
minent on both sides, especially below ; leaves on the fiower-stalk few, 
scattered, gradually smaller upwards. Fhwer'Stalk (H foot high) terminal, 
erect, sli^tly flexuose, leafy, taperinff, panicled, pubescent. Panicle loose, 
the branches rising from the axils of tne diminished leaves, erect. Bractem 
eubcordato-ovate, acuminate, single, except from the confluence of several 
capitula at the extremities of the branches. Involucre about 4-fk)wered, 
of fewleafets, the four inner subequal, lanceolate, 3<nerved, membranous 
at the edges, very slightly pubescent on the outside, hard and chaffy, 
outer lea&ts much worter than these four, subulate. Corolla small^ 
white^ glabrous ; tube equal in length to the involucre, curved, very 
slender, slightly dilated at the throat ; limb 6-paited, segments secun^ 
slightly callous at the apices. PisHl subexserted ; gennen green, ob« 
ovate. Papptu'o£ 6 simple hairs, very slightly dilated at the base. 

This species was raised from seed sent to the Botanic Garden by Dr Krous 
of Dominica in 1829. It has been added to Dr Hooker's herbarium from 
St Vincent and Trinidad. It is distinguished from E, Martii by the form 
of its leaves ; by its much less hairv flower-stalk ; by the form of inflo-. 
rescence ; by the greater length of the involucra ; and by the narrow 
more acuminate bractese. I think it is distinguished from E. mollis of 
Kunth, by the form of the bractese, and of the outer leafets of the invo- 
lucre ; by its leaves being nearly even on the upper surface ; and by 
their being onlv moderately attenuated at the base, certainly less sa 
than in some other species of the genus. 
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Celestial Phaiomena Jiom April 1. to July 1, 1831, calcakUed 
for tfie Meridian of Edinbvrghf Mean Time. By Mr 
George Inneb, Astronomical Calculator, Aberdeen, 

— Tbc CoitwictliBi ol the Moon wltb Itae SUn ue glicn b> itljEr Atci^iia. 
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On the 15th of April, there will be an occultation of Aldebaran by the 
Moon: 

Immersion, 15 16 37, at 158"* 

Emersion, . . . . ' 17 30, at 270 

On the 2d of June, there will be an occultation of Jupiter by the Moon : 

D» H* / 

Immersion, cerdrey . , . , % 59, at 54** 
Emersion, centrey 2 4, at 278 

On the 9th of June, there will be an occultation of Aldebaran by the Moon : 

D* H* / 

Immersion, 9. 13 16, at 132^ 

Emersion, 14 20, at 302 

The angle denotes the point of the Moon*s limb where the phenomena will 
take place, reckoning from the verier o{ the limb towards the right hand round 
the circumference^ a» seen with a telescope which inverts. 
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1331, Jan. 22.— Da Robert Kaye GaEvitLE, V. P. in 
the chair. — Mr John James Audubon (who has spent the win- 
ter in Edinburgh) read an account of the White-headed Eagle 
of America, Aquila leucocephala, and exhibited a splendid en- 
graving of the bird, prepared for his great work, entitled. The 
Birds of America. The Rev. Dr David Scot then read an essay 
on the Selavim or Quails of the Bible. After which there was 
read a letter from an intelligent settler at Swan River, in New 
Holland, giving a description of the soil and general aspect of 
the country, which appear nowise so inviting to emigrants aa 
had at first been represented. 

Feb. 5. — Hemby Witham, Esq. lately V. P. in the chair. 
The Secretary read an account, communicated by the Rev. 
Lansdown Guilding of St Vincents, of a new and beautiful 
species of West Indian Moth, called by him AtticuB Wilsonii, 
(in honour of Mr James Wilson, Librarian of the Society, and 
a distinguished entomologist). A fine coloured drawing of the 
perfect insect of both sexes, with the larva and cocoon, was ex- 
hibited to the meeting. Professor Jameson then made a com- 
munication regarding the Flints found in Banffshire by Mr 
James Christie, Secretary of the Banff Institution. Nodules 
were exhibited imbedded in a kind of felspar-clay. The flint 
has not yet been detected in situ; but Professor Jameson 
thought it not improbable that a portion of the chalk formation 
may be observed in some of the hollows in that district of coun- 
try. [See the present Volumeof this Journal, p. 163, &c,] The 
Professor next read a learned essay, by a Fellow of the Royal 
Societies of London and Edinburgh, on the form of the Ark of 
Noah, as described in the Pentateuch ; shewing that the word 
tzokar, rendered windovj in our translation, rather means taper- 
ing upwards ; and that, with this modification, tlie form of the 
Aik was not only admirably adapted for floating, but also for 
withstanding the shock of waves, although this last quality has 
been generally denied to it by unscientific commentators. [This 
paper is printed id the present Number of this Journal, supra 
p. 310, Stc.]. At the same meeting, the Rev, D, Scot read. a. 
paper on the Alabaster of tlie anciettts, 

JANUARY — MAnCH 1831. ■»^> 
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Feb. 19. — RoBEHT Jameson, Esq, P. in the chair. There 
was read an essay on the Beacon lights of remote antiquity 
communicated hy Mr Robert Stevenson, civil engineer. Like- 
wise a paper on the intlnence of rocks on the nature of the vege- 
tation which covers them, communicated by Dr Alexander 
Murray of Aberdeenshire. 

At the same meeting, Mr John James Audubon communi- 
cated an interesting and graphic description of a flood of the 
Mississippi, which he had witnessed during his residence in the 
western parts of America. 

March 6. — Robert Jameson, Esq., P., in the chair. The 
first paper read was Dr Turnbult Christie's account of the occur- 
rence of hmlstorms within the torrid zone, in the peninsula of In- 
dia. The Rev. Dr David Scot read a learned eSsay on the Zebi 
of the Bible, which he proved to be the Mountain Gazelle, and 
not the Roe, as in our authorised translation. 

Dr Gbeville, V. P., having taken the chair. Professor 
Jameson stated the general results of accurately kept meteorolo- 
gical tables, shewing the nature of the weather in the lale of 
Man from 1834 to 1830. He also communicated a copy of 
the meteorological register for 18S0, kept at Kinfauns Castle, 
under the direction of Lord Gray ; and a similar register, kept 
at Aberdeen by Mr George Innes. The Professor then laid on 
the table a copy of a return to an address of the House of Com- 
mons relating to sums of money granted for mineralogical pur- 
poses in Scotland; from which it appeared, that no part of the 
money had been granted to this Society, nor to the Edinburgh 
Museum, — although the printed Parliamentary votes had men. 
tioncd the Mineralogical Society of Scotland, and the news- 
papers had slated, that part of the money was for the Edin- 
burgh Museum; but that the whole sum, amounting to up- 
wards of L. 7000, had been paid to Dr Jtrfin MacCulloch of 
Woolwich, for a Mineralogical Survey of Scotland, never until 
now heard of by men of science in Scotland. It was remarked, 
that it would be desirable in Government to cause to be pub- 
lished forthwith the results of this expensive and it seems only 
partial aurvey of Scotland. 

At the same meeting. Professor Jameson communicated a 
notice in regard to the structure of certidn fossil woods from 
Vaa Diema.n'& Land, shewing, v\ia\. One a.uciem.Nc^ax.a.VLoV 
tvsembled that of the oW worW, ot S\ffieTe& ^oavVj Ix. 
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present : and read an interesting letter from Mr ^ViSilam Nicol, 
lecturer on natural philosophy, on the subject of illustrating the 
structure of woods, fossil and recent, by means of extremely 
thin slices placed upon glass, and magnified. (See the present 
Number, p. S61.) 



SCIENTIFIC INTELLIGENCE. 

METEOROLOGT. 

1. Meteorological Table. — Extracted from the Register kept 
at Kinfauns Castle, N. Britain, Lai. SG" 23' SCT.— Above the 
level of the sea 150 feet. 
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ANNUAL RESULTS. 



BAROMETER. 



I THERMOMETER. 

Wind. 

Highest, latJan-.-.N.,.. 30.53 2eth July S.W... 

Lowest, 16th Nov. S..,.. 28.73 | 2eth December, W 



Highest, iBt. Jan... .NE. 30.50 1 28th July, NE....e«* 

Lowest, lethNov. 8W.2ae6 I 24th December, NW.,,.8r 

WBltaB. Dii* WlmL TlniM 

Fair, 183 N. & NE., 25 

Kaln ormow, 178 K. & SE., 108 

S. ft SW., 149 

36S W. *NW.,. 
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Exlremt Cold and Ileal bg Si)?t Thtmameler. 

Coldest, SOtb December, Wiml, W. 16* 

Hottest, iaili July,... do.....SW,,...79' 

Mean Toniperalore for the year 1S3(^ J7° CSS 

Reaulli of Two Jtaiit Ganger. 

In. I0». 
I. Centre of Kinfiiuns Garden, abmit BO feet above the level of the sea, 38.85 

I. Square Tower, Kinfouna Castle, 1 BO feet, 3«.85 

2, Thmder-Storma in France. — The Count de Triaion has 
made observations on the direction of the thunder-storms which 
have devastated the deparlnient of the Lorich for the last six- 
teen years. The following general inferences have been made 
bv him, respecting the progress and intensity of thunder-storms 
in plain countries, intersecteil by shallow valleys. Thunder 
storms are attracted by forests. When one arrives at a forest, 
if it be obliquely, it glides along it ; if directly, or if the forest 
be narrow, it is turned from its direction ; if the forest be broad, 
the tempest may be totally arrested. Whenever a forest, being 
in the path of a thunder-storm, tends to turn it aside, the ve- 
locity of the storm seems retarded, and its intensity is augment- 
ed. A thunder cloud, which is arrested by a forest, exhausts 
itself along it, or, if it pass over, is greatly weakened. When a 
large river, or valley is nearly parallel to the course of a thunder 
storm, the latter follows its direction ; but the approach of a 
wood, or the somewhat abrupt turn of the river or valley, makes 
it pass off". A thunder cloud attracts another which is at no 
great distance, and causes it to deviate from its course. There 
is reason to believe, that the action is reciprocal. A cloud at- 
tracted by a larger, accelerates its motion, as it approaches the 
principal cloud. When there is an affluent cloud, which was 
committing ravages, it sometimes suspends them on approach- 
ing the principal mass, which is perhaps a consequence of the 
acceleration of its course ; but after the union the evil generally 
increases. Twenty-one thunder-storms, whose course has been 
distinctly traced, have extended from N.NW. to S.S.W. 
No destructive thunder-storm has come from any other points 
of the horizon. Lastly, the position and form of the forest of 
Orleans, Blois, &c., satisfactorily accounts for the frequency of 
b^-storms in certain communes, and their rare occurrence in 
others. 
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8. Sudden agitation of the Sea. —Hid Majesty's ship Hotspur, 
in 1813, whilst cruising in the Bay of Biscay, under easy sail, 
with moderate weather, was in a moment nearly overwhelmed 
by three successive seas. The quarter-deck bulwarks were 
carried away, one gun washed overboard, the wheel un- 
shipped, several men lost, and the ship rendered unmanageable, 
and in imminent danger of foundering, in consequence of the 
quantity of water shipped. Immediately after, all appeared 
calm, as if nothing happened ; and it was the opinion of those 
who witnessed this, thai it was occasioned by a momentary and 
very partial agitation of the sea. — MrDrummond, Surgeon,R.?f. 
4. Aurora Borecdis at Paris. — The following are the magnetic 
observations made at the Paris Observatory on the aurora, 
which was visible here on the night of t!ie 7th January. The 
aurora caused a deviation ot the magnetic needle in variation, 

A declination equal to i " 6' 47* 

In incliniiHon equal lo 0° SB' 00" 

N. B.— The variations of the magnetic needle, in declina- 
tion, can be appreciated to 5 seconds at the Paris Observatory> 
Throughout Scotland the Polar lights, from their brilliancy, 
have excited intense interest among the populace ; — but, strange 
to say, the natural philosophers of Scotland, who are well pro- 
vided with magnetical apparatus, sleep on without once thinking 
of tracing out the connection of these interesting phenomena 
with the magnetic needle. 



5- Gold Mines in the Uralian Mountains.— '^he produce 
of the Ural mines amounted, in 1827, to L. 6fil,420 ; in 1828, 
to L. 672,416. Gold is also found in the Rhine; but the 
'quantity is so scanty, that the washer considers it a good day's 
work, if he succeed in collecting to the value of five or six shil- 
lings. From the official accounts of the yearly produce ob- 
tained from that stream in the Grand Duchy of Baden, wc ob- 
■erve that the value was, in 1821-2, L. 603 ; 1826-7, L. 808 ; 
1827-8, L. 943. The last produce, small as it may appear, 
for it scarcely exceeded 17 pounds in weight, shewed so consi- 
derable an increase upon preceding years, that a great impulse 
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was given to this brancli of JDdustry in Baden, and tlie hai 

)iaa become still more productive. 

6. Limning Tubes. — In the vicinity of the old castte 
Remetein, near Blenhenburg, which stands on a picturesque 
st-ricB of rocks, belonging to the greensand or quadersand stone 
formation, in a loam land, ibere have been found, this sum- 
mer, very firm and long vitreous tubes (Bliterohren). From a 
branch in the upper pari, two branches go off, some of which are 
ten feet long, and from these proceed three small branches.— 
Literary Gazette, January 15. 1831. 

7. Temperature of some Mines in Cornwall. — The follow- 
ing interesting observations were made by Robert Were Fox, 
Ksq. of Falmouth, and communicated to the Royal Geological 
Society of Cornwall : — At Tingtang copper-mine, in the parish 
of Gwennap, at the bottom of the engine-shaft, which is in Kil- 
las (claysIaCe), and 178 fathoms deep, tlie water, two months 
ago, was at the temperature of 82°, In 1820, when the shaft 
was 105 fathoms deep, the temperature of the water was 68°; 
thus an increase of 14° has been observed in sinking 7S fathoms, 
wliieh is equal to 1" in 5 fathoms. At Hnel Vor tin-mine, near 
Helston, the water was 69°^ at the bottom of a shaft 139 fa- 
thoms deep, in the year 1819. It is now 209 fathoms deep, 
and the temperature is 79, which gives an increase of 1° in sink- 
ing 7 fathoms. This part of the mine is in Killas. The high- 
est temperature of the water, at the bottom of Poldice copper 
and tin mine, in the parish of Gwennap, in 1820, which was 
then 144 fathoms under the surface, was 80°. It is now 176 
fathoms deep, and the temperature is 99° ; and, iu a cross level, 
20 fathoms further north, the water is 100". The two last 
mentioned temperatures are the highest hitherto observed in any 
of the mines of Cornwall ; and the increase is equal to 19° in 
one case, and 20° in another, in sinking 32 fathoms, or 1° for' 
li fathom. Three persons only were employed at the time 
near each of these stations, and the water pumped up from this 
part of the mine was estimated at 1,800,000 gallons in twenty- 
four hours ; and it was found to contain a considerable quan- 
tity of common salt in solution. 

8. Volcano in New Zealand. — Accompanying s specimen of 
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K Tolcanic ashes sent to me by Colouel Lindsay of Sydney, is a 
r notice to the following effect : Tliis substance is found on what 
is called }Vhite Island, from the ashes that continually fall from 
a volcano, at present in a state of activity, and which has been 
long in the same condition. It is about three miles round, and 
lies op|X)sile to the ]iay of Plenty, between the river ThameB 
and the East Cape, and from twenty to thirty miles from the 
mainland of New Zealand, When this island was last visited, 
it presented a frightful display of flame and smoke from th« 
crater of its volcano At the foot of the hill in which the vol. 
cano is situated, there is a lake of boiling sulphur, and all 
around the lake the ground is encrusted with sulphur. The 
natives say the volcano runs under the sea, and bursts out 
again in the interior of New Zealand, about twenty miles from 
the shore, in a district where there is a large hot lake in the 
waters, of which the natives cook their provisions. — Edit. 

9. Map of the Puy de Dome. — A map of the famous moun tun 
the Puy de Dome, in twelve sheets, is now in preparation, by 
Bussy of Paris. 
^ 10. Diamond in the CoalJormoHon.—'Tlie diamond is said to 
B have been found in the coal formation in India. 
m- 11. Splendid Specimen of Megatherium. — A perfect skeleton of 
the megatherium, exceeding in size the splendid specimen pre- 
served in the Cabinet of Natural History in Madrid, has been 
lately discovered 126 miles south of Buenos Ayres. This re- 
markable specimen of antediluvian zoology is now in the posses- 
sion of Woodbine Parish, Esq., Consul- General at Buenos 
Ayres, who intends to bring it with him to Europe. 

12. Slateiqftlie TarentauebehngtoiheJuraFormation. — All, 
the slates, conglomerates, and sandstones of the Tarentaise, for- 
merly considered as transition, are now arranged with the oolite; 
or Jura formation. . 

13, Decrepitating Common Salt. Condensation of Gas inj/.— 
M. Dumas has examined and described a. very curious effects' 
which occurred when some rock-salt obtained from the mine oC 
Wieliczka in Poland, and given to him by M. Boue, was put! 
into water. It decrepitated as it dissolved in the water, and 
gradually evolved a sensible portion of gas. The bubbles of gas 
were sensibly larger when the decreoiiationa were stron{g,er., and 
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the lalter frequently made tlie glass irenible. This salt owes 
its properly uf decrepitating to a gas which it contains in a 
strongly compreesed state, although no cavities are sensible to 
the eye. When the experiment was made in perfect darkness, 
no light was disengaged. The gas disengaged is hydrogen, 
slightly carbonate ; when mixed with air it bums at the ap- 
proach of a light. This disengaging of gas will assist in explain- 
ing the numerous accidc-nis which have happened from fire- 
damp in salt mines. Several portions of ihe salt were nebu- 
lous, others were tmnspsrent. The nebulosities indicated the 
existence of numerous minute cavities, probably filled with 
condensed gas, and, in fact, a nebulous fragment dissolved 
in water, gave more gas than an equal sized fragment of the 
transparent salt. This new fact, described by M. Dumas, shews 
how frequent, in the course of geological accidents, are the pheno- 
mena to which are due the accumulation of gas in the cavities 
of mineral substances, and how varied are the substances upon 
which these phenomena have been exerted- M. Dumaa has 
endeavoured to reproduce salt, having the power of decrepitat- 
ing in water, like that described. 

14. Interesting discovcTy of Fossil Animals. — There hag been 
lately sent to the Garden of Plants, a collection of fossil bones, 
from the lacustrine deposits of Argenton (Indre), consisting 
of five or six species of Lophiodon, from the size of a large rab- 
bit to that of a horse; also species of the genus Anthrocotherium, 
of the Trionyx, and Crocodile. Some recent discoveries in the 
diluvian ossiferous dcposite of Chevilly (Loiret) of the bones of 
the extremities of the animal called Gigantic Tapir by Cuvier, 
shews that this animal, by the test of its osteology, is closely 
allied to the living tapir, although equalling, if not exceeding, 
the rhinoceros. The Indri and Loiret are two departments in the 
central districH of France. 

15. Dr TiiJtJiuU Christie.~Dv Turnbull Christie, who has 
been appointed to examine the geology of the Presidency of 
Madrsfi, by the India Company, has left Edinburgh for our 
Eastern Empire. He travels through France and Italy, embarks 
for Alexandria, — from thence he visits the Holy Land, Mount 
Sinai,-^^Is down the Red Sea for Bombay, and from th^ce 
bf }and or .sea to Madras. "From \\\« \Kn«\ \sitw. w^d \'[\fet^ 
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Illation of this accomplished individual, his indomitable :£eal and 
activity, and experience of eastern climate and travelling, v 
anticipate great accessions to our knowledge of the natural his- 
tory of the various countries he visits. He takes with him a 
painter for the purjwses of zoology, comparative anatomy, bo- 
tany and geology, and a complete set of instruments for ascer- 
taining the nature of the meteorological and hydrographies 
phenomena that may present themselves to his attention. 

16. New President of tlie Geological Society. — We are 
hapjiy to learn that Uoderick Impey Murchison, Esq. has been 
unanimously chosen President of the Geological Society of Lon- 
don. This gentleman, froni his experience, skill, Zeal, and ac- 
tivity in geology, will, we are confident, prove himself a worthy 
successor to such men as Greenough, Fitton, Bucktand, Sedg- 
wick, &c. 

MINEfiALOOV. 

17. Recent Formation of Zeolite. — Stilbite, mesotype, and 
apophyllite, appear almost always as a newer formation in the 
cavities of amygdaloid, and along with these calcareous spar. 
The formation of zeolite through the action of atmospheric wa- 
ter on dolerite, seems still to be going on. We observe it form- 
ing in hollows of a conglomerate, in which zeolite plays the part 
of calcareous sinter. Springs deposite a similar zeolite sinter j 
and when, in the summer, the brooks dry up, their whole bed 
appears white. In deep caves, where, during lower tempera- 
ture and greater humidity of the air, scarcely any evaporation 
takes place, I found a matter partly gelatinous, partly crystal- 
line, which proved the continued production of zeolite,— /brcA- 



18. A New Metal discovered. — Mr Dulong read, on the 7th 
of February last, to the French Institute, a letter from Ber- 
zelius, which announces the discovery of a new simple substance 
by Mr Sestrom, director of the mines of Fahlun in Dalecarlia. 
Mr Sestrom bang engaged in examining an iron, remarkable 
for its softness, discovered in it a substance, which appeared to 
him to be new, but in such small quantity, that lie could not 
determine with accuracy all its properties. Afterwards, how^ 
ever, he found it more abundantly \n VW ato'cvsa ol 'fefewott^ 
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and was thus enabled to prove that the substance in queatioii 
was a new metal, to which he gives the name Vanadium, afW an 
ancient Scandinavian deity. We have had conaniunicated to 
us the fallowing additiono] notice. Humboldt presented to (he 
Institute specimens of Vanadium, the new metal recently dis- 
covered in the iron of Eslersholm by Mr Sestrom, and which 
also exists in Mexico in a brown ore of lead of Zimapan. M. 
del Rio, Professor in the School of Mines of Mexico, had ex- 
tracted from that ore a substance,* which, to his apprehension, re- 
sembled a new metal, to which he gave the name of En/i/tronium. 
M. Collet Descotils, to whom he sent a specimen, could not agree 
in erythronium being a simple substance, and believed he had 
demonstrated that it was an impure chrome. It would appear 
thai Professor del Rio agreed in this opinion, and there was not 
longer any idea of its being a new melal. £ut since the dis- 
covery of Sestrom was known to Voller, he, struck with the 
resemblances which exist between the properties of vanadium 
and that which the Mexican chemist attributes to his erythro- 
nium, has repeated the analysis of the brown ore of lead of 
Zimapan, and from which he has obtained a simple body, per- 
fectly identical with that of the iron ore of d'Esterholm. It is 
worthy of remark that so rare a metal should have been dis- 
covered in two places so far asunder as Scandinavia and Mexico. 



19. Fourspined Stickleback. — ^A variety of the Sdckleback 
{Gaaierosteus acukatus) with four spines on the back, was dis- 
covered in a pond in the Meadows by Mr John Stark, in 
September 1830. The common ihreespincd stickleback was 
numerous in the same pond ; and, of a number taken in a net 
at random, about one in ten or twelve proved to be of the four- 
spined variety. This variety (or perhaps species), does not ap- 
pear to have been previously noticed. It is somewhat smaller 
than the common three-spined stickleback when full grown, the 
specimens procured not exceeding one-fourth of an inch in length. 
The arrangement of the spines is also different, being placed in 
twos at regular distances, corresponding to the length of the 
spines. The two anterior spines are much longer than the other 
two, the second longest. — Stark. 
SO. Himala Orm(7K)iogy.--VJe\eaia,\uteg.Mi\o'fe^Qrai'!Ba. | 
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logy of the Himala, that its principal features are the brilliancy 
of plumage of the GallinEe — the size and power of the Accipi- 
tres — and the almost infinite number of the Pies. 



21. Cryaials in Living Vegetables. ^Wauoms naturalists have 
taken notice of the appearance of crystals in the inlemal parts 
of vegetable tissues, but nothing very explicit and certain has 
been stated respecting them. M. Turpin has discovered, in the 
cellular tissue of an old trunk of the Cereus Peruvianus, in the 
Garden of Plants at Paris, where it had been growing one Iiun- 
dred and thirty years, an immense quantity of agglomerations 
of crystals of oxalate of lime. They are found in the cellular 
tissue of the pith and bark. They are white, transparent, four- 
sided prisms, with pyramidal terminations, collected in radiant 
groups. 

22. NaHve Country of Maize, or Indian Corn. — This grain, 
so important to the agricultural interests of the United States, 
appears to be of uncertain origin. Fiiclis very early maintained 
that it came from the east ; and Mathioli affirmed that it was 
from America, Regmir and Gregory have presented fresh ar- 
guments in favour of its eastern origin. Among them is the 
name by which it has been long known in Europe, BU de Tur~ 
quie; and varieties, it is said, have been brought from the Isle 
of France, or from China. Moreau de Jonn^s, on the contrary, 
has recently maintained, in a memoir read before the Academy 
of Sciences, that its origin was in America. The name BU de 
Turquie no more proves it to be of Turkish origin, than the 
name of the Italian Poplar proves that that tree grew wild in 
Italy. It can only signify that it spread from Turkey into the 
neighbouring countries. Its general cultivation in southern Eu- 
rope, and the production of some new varieties, proves notliing 
with regard to the country of the species. In favour of its 
American origin, is the fact that it was found in a state of cul- 
tivation, in every place where the first navigators landed. In 
Mexico according to Hernandez, and in Brazil according to 
Zeri ; and that in the various coimtries it had proper names, 
such as Maixe, Flaolli, 8ic. ; while, in the Old World, its names 
were either all of American arigio, ot nam«a oC \W 'a(i^^&y»sE.^ 
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ing region, whence it was immediately derived ; and that, im- 
mediately after the discovery of America, il spread rapidly in 
the Old World, and soon became common, a fact not recondle- 
able with the idea of it& former existence there. To these 
proofs Aug. de Saint Hilaire has added another. He has re^ 
ceived from M. de Larranhaga of Monte Video, a new variety 
of maize, distinguished by the name of Tunicala ; because, in- 
stead of having the grains naked, they are entirely covered by 
the glumes. This variety 13 from Paraguay, where it is culti- 
vated by the Guaycurus Indians, a pTOple in the lowest scale 
of civilization, and where, according to the direct testimony of 
one of them, it grows in the humid forests as a native produc- 
tion. 

GEOGBAPHT. 

23. Tables for Canverthng French Toises and Metrei into 
Engiish Fni, and the contrary. — Readers of philosophical 
works and foreign journals frequently meet with dimensions 
expressed in French measures. To enable such to convert 
them readily into English measures, the following Tables have 
been computed. The lengths of a Toise and a Metre in English 
measure, which are the foundation of the Tables, have been ta- 
ken from Baily's Astronomical Tables and Formulte, and he 
deduced them from their lengths, as g^ven in the Base du Sys- 
t^me MSlrigtie, vol. iii, and Captain Kater's paper on the Le 
of the French Metre in the Phil. Trans, for 1818. 






1 French Toise a> 1.849030 French Metres = 6.3949(0 EiigUsh f 
1 French Metre = .613074 Toise = 3.280899 EngUsh FeeL 

1 Engliah Foot =. .156373 Tobe a .304704 French Metre. 
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V NEW PUBLICATION. 

'Sections and Views ' Uluslralive of Geological Phenomena. By 
Henry dg la Becue, F. R. S. F. G. S. Loudon, 1830. 4to. 

We recommend to the particular attention of the numerous 
cultivators of geology throughout Britain, these valuable s 
tions and views. They are selected with judgment from many 
expensive works, which few liave an opportunity of purchasing, 
and many of never seeing at all. 



List of Patents granted in England Jrom S,lth November la 
IStk December IS20. 

1830. ~ 

Not. 27. To J. Kevebe, Weybridg^ Surrey, M. D., for " a new and im. 

j- ■ proved method of protecting Iron chain-cablea, iron-boilera, and 

PJron tanks, from the corrosion produced upon them by the action 
of water." 
— ' 19- To W. Churcb, Haywood Hou»e, WarwicVshir^ for " certain Iiii- 
prOTcments in apparatua applicable to propelling boala and driving 
maclilnery by the agency of ateam, part of wliich improvements 
■re also applicable to the poipoHB of vvK^om^tw." 



List iifAcottish Patents. 
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Dei'. 0. Tu n> Blttncell, Kenningtcin-upiiii-HuIL, for " imploTeineats in a 
mAi'hine for grinding or cnuhing seeds, and other oleaginous sub- 
gUnces, for the purpoEe of abstracting oil there&om, and whii'li 
macbine, with certain improvements or alterations, is applicable 
to other useful purpoaes." 
To R, Daxglish, Glasgow, calico-printer, for " improvements in nu- 
chinery or appaTatu.i, Tor printing calicoes anil other &brics." 

Tu H> Edtabub, Deusbury, Yorkshire, for "an improvement ua, 
or substitute for, glass, sand and emerj, and other scouring paper 
or substtinceB." 

To Captiun S. BaowN, Biliter Square, London, for " certain im- 
provements in the means of drawing up ships and other vessels 
from the water oD land, and for transporting or mooring sbip^ 
vessels, and other bodies, an land, from one place to another." 

To J. G. Lact, Camomile Street, London, gun manu&cturer, and 
8. Davis, East SmithfieM, gun-lock maker, for " a certain im- 
provement or ioiprovementa in the construction of guns and fire. 

" 13. To J. DiCKsoM, Wolverhampton, and J. Vabdt of the same ptsce, 

for " certain improvements in cocta for drawing off liquids." 

Dec. ft To T. Walmslet, Manchester, manufacturer, for " Improvements 

in the manu&oture of cotton, linen, silk, and other fibrous suli. 

stances, into a &bric or fabrics applicable to various usefiil pur- 

Td W. Needsau, LongouT, Stafibrdahire, for " certain improve- 
ments In machinery for spinning, doubling, and twisting silk and 
other fibrous substances." 

To S. Paslouh, Croydon, Surrey, for " certain improvements on 
lamps," which he denominates " Parlour's improved Table 

15. To J. L. Bevhak, Wigmore Street, Mlddlesei, ironmonger, for 
" certain improvements on shower and other baths, communicated 
by a foreigner. 
To E. WiTTT, Bastlbrd, in the pariah of Wolatanton, StaSbrdsbire, 
engineer, for " certain improvementa in apparatus for propelling 
carriages, boats, or vessels for other purposes, by the potrer of 



List of Patents granted in Scothudfrom 20(A 
to i^th March 1831. 
1830. 
Dae 20i To Tuomas Walmsley of Manchester, manu&clurer, for the in- 
.,, .vention of " improvements in the manufacture of cotton, linen, 

,j . silk, and other fibrous substances, iuto s fabric OT Ikbrlca appU- 

( L cable to various UBsfuJi fur^qaas.'" . . - . 



List of Scottish Patents. 391 

To CHiBLEs Stuaht Cochhake uf Great George Street, West. 
minster, Esq. a Commander in the Royal Navy, for tbe inventiun, 
coDunuolcated to iiim bj a foreigner reading abroad, of " eertaln 
iniprovemetitB )□ tbe preparing and spinning of cashmere wools." 
To Robert Dalolish, Jud. of Glaagov, calico-printer, for the in- 
vention of " improveiaenta In machinm', or appitratus for print- 
ing calicoes and other &brics." 
9. To John Hall, jun. of Dartford, In the county of Kent, engineer, 
for the invention, communicated to him by a foreigner residing 
abroad, of " a machine upon a new and improved construction, 
for the manufacture of paper." 

131 

I. lik To WILLIAM Needhah of Longour, in the county of Stafford, gen- 
tleman, for the invention of " certain improvementa in machinery 
for spinning, doubling, and twisting slllc, and other fibrous sub- 
stances." 
Ifl. To Francis Molineux of Hampstead, in tbe county of Middlesex, 
gentleman, and William Bundy of Kentish Town, in the same 
county, engineer, for the invention of " certain irapraveroents in 
tnachiemy for spinning and twisting silk and wool, and for roving, 
spinning, and twisting cotton, flax, hemp, and other fliirous sub. 

(In place of a former one) To Jobh Ehjckson of the Mew Road, 
London, engineer, for the invention of " an improved en^ne fbr 
communicating power for mechanical purposes." 
19. To Samuel Cleoq of No. IB. Sidmouth Street, Gray's Inn haae, 
in the county of Middlesex, dvU^enpneer, for the invention of 
" an improved gas meter." 

flk !. To Tbohas Bdlkelxt of Upper Gloucester Street, New Road, 
in the county of Middlesex, doctor of medidnc, for tbe invention 
of " a method of making or manuRicturing candles," 

;h. IS. To James Thousoh of Spencer Street, GosweU Street Road, Id 
the county of Middlesex, gentleman, for the invention of " cer- 
t ain improvements in malung or producing ptinting-typea." 
To RiCQA&D RoBEBTS of Mancheeter, in the county of I^ancaster, 
civil-en^neer, for the inrention of " a certain improvement, or 
certain improvernents, in the mechanism employed to render self, 
acting machines, known by the name of MuU-BlUyvfennj Jack 
Frame, or stretching frame, and all machines of that class, whe- 
ther the said macbities bs used to rove, alub, or spin cotton, or 
other fibrous substances." 
To AuousTCs Ghabam, citizen of the United States of America, 
but now residing in West Street, Finsbuiy, in the city of London, 
gentleman, for an invention, communkated to him by a Gn«igner 
residing abroad, uf " certain improvementa In the application of 
springs to carriages." 
To William Wesd Tazfobd of Boston, In the county of Lin. 
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cola, miller, fur the invention of " a niaihine or apparatus fur 
cleansing or puriijing wheat, grain, or other substances." 
To HiCBASD EDWAana of Dewaburj, in the counlj of York, leather 
and flock seller, for the invention of " an improvement on, or a 
substitute for glass, sand, emery, and other scouring paper or 
subiitanL'es." 

IB. To Joel Benedict Nott, of Srheneclady, in the State of New 
York, now of Bitrry Street, St Jamea'a, in tbe county of Middle- 
sex, for the invention, communicftt«i to him hj a foreigner re- 
nding abroad, of" certain improvements in the construction of* 
fiirnsce or fumnces for generating heat, and in the apparatus tbr 
the application of beat to various useful purposes." 

tl. To Babtholomew REDFEnx of Birmingham, In the county of War- 
wick, gun-maker, fur the invention of" a lock, break.of^ and trig- 
ger, upon a new and improved principle, for fowling-pieces, mus- 
kets, riilea, pistils, and small fire-arms of all deseriptions." 
^ 13. To JoBK Waluce, hrasafounder in Leith, for the invention of 
" an impniveinenl or improvements upon the safety-hearths for 
the use of vessels. 
r. S. To Jobs Macdowali. of Johnston, near Paislej, for the invention 
of " certain improvements on the pistons, valves, and boilers of 



To WittiAM MoBGAM of Yotk Terrain, Regent's Park, in the 
county of Middlesex, Esq., for the invention of " certain improve- 
ments in steam-en^ES." 
' S. To Jeeemiah Grime junior, of Bury, in tbe eounty of Iiancaster, 
copper-plate engraver, for the invention of " a certain method of 
dissolving snow and ice on the trams or railways, in order that 
locomotive steam engines and carriages, and other carriages, may 
pass over railroads, without any obstruction or impediment from 
such snow or ice." 



Tbe Edltw hopes to get all the Memoirs and Betters of the Weather, 
■till impuhliahed, Inserted in next ntuuber of Journal. 
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ADDENDUM. 



> 



[The Beport regarding the New Holland Fossil Bones not 
having reached us in time for insertion along with the ao 
count of the Caves, we, rather than delay it until next Num- 
ber, place it here, although somewhat out of place, consider- 
ing its importance as a sufficient apology for this irregularity.] 




]On l/te Fossil Bones fimnd in tlie Bone-Caves and Bone-Breccia 
of New HoQand. By Professor Jameson. 

My friend and former pupil Dr Adam, Fellow of the Royal 
College of Physicians, having, after much labour, cleared the 
teeth and bones from the stony and earthy matter in which they 
were enveloped, we endeavoured to determine the animals to 
which they belonged. The general result of our examination 
was, that some of the teeth were those of the wombat, some be- 
longed to the kangaroo, others we could not refer, from want of 
means of comparison. One bone, from its great size, particu- 
larly arrested our attention, from its appearing to belong to an 
animal larger than any of the living species in the Australian 
worid. It appeared, on comparing it with the splendid skele- 
ton of the hippopotamus in the Museum, to resemble the radial 
bone of that animal. 

That every justice might be done to the interesting collection 
sent to me from New Holland, I had it conveyed to London to 
my friend Dr TurnbuU Christie, requesting him to submit the 
specimens to a distinguished and experienced anatomist, Mr 
Clift, of the College of Surgeons. That gentleman, with the 
utmost readiness, undertook to ^ve me his opinion in regard to 
the bones and teeth, and we have just received from him the fol- 
lowing very interesting notice in regard to them. 

JANtTABr— MARCH 1831. tl «■ 
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Heport by Mr Cli/t, of tite CoUcgc of Surgeons, London, in re- 
ffard to tIte Fossil Bonetjbtoid in the Caves and Bone-Brecaa 
of New HoUand. 

No. 1 . Approaches very nearly in form to the metacarpal bone of an ox, but 

much larger. It slao bears n f>reat resemblance to the raiOia. of 

lljppopotamua. (It does not belong to the elephant, being Um 

large for IIn length). ^^H 

No. i. Right side of the lower Jaw ufs Dasyurui'. ^^^H 

Anterior part of left side, upper jav, — rPomfiar. ^^^H 

EmemitroFcaniiie taoth,ieft mdeorioweTJairV<-Da)yienfi.- -^^^ 
No. a Leftside, lower jaw,— R'onioi. (Box B.) 
No. 4> Two lower extremities of femora of Wombat, apparently; and olber 

cylindrical bones, uncertain. 
BuK A. llight incisor, upper jaw, — ITomiat, 

Right incisor, lower jaw,-i.J'Duni' Strngarvo. 

Portion of indaor, — Wombat. 

Portion of incisor, upper jaw,— Db. 

Molaris, upj)er jaw, — Do. 

Right incisor, lower jaw, — Kai^aroo. 

Portion of base of incisor, lower juwr-'Do. 

Molaris, tight sid^ lower jawi—tFoBiftot 

Two-thirds of a molari^ upper jaw,— Du. 

A molaris, left aide, upper jaw, — Do. 

A portion of a molaris, — Do. 

Probably portion of an inciilor, — Do, 

Probably a portion of the anterior extremity of lower jaWi-^uKan. 
garoo. 

Apparently a portiou of incisor, and of upper jaw, — Wombat. 

Apparently a posterior molaris, of upper jaw, — Kangaroo- 
No. fi. Elbow-joint of tf''(™ia(,-t(Humerus and ulna). 

Head of Tibia aad fibula,— oppatMitly youeg btnganK. 

Portldn of die pelvisj-.Of thfe sube. 

Upper portion of the left femur of a Wombat? — (Is very lik*fl 

Other spetimenB doubtful. 
No. 0. Portion ofthe pelvis of a very kr^e Itangata 
No. 7. Tno portions of femur apparently Wombat. "Ihisi cortetpMUi -^ 
esoctiy with the &mur of that animal. 

Portion of the upper end of the fibula of a lm's» Kangaroo. 

Portion of probably the femur of ditto. 

Otiier speclmena doubtful. 



orently ; and other 
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Bone-Breccia of New Holland. 

,21048. Apparenllx part of lho:tibia of a Kangaroo- 

So- 9- Breccia with fragments of bonea. One portion, contains vibat an 
probably portiona of the supernumerary or spurioas metatarsal 
bones anJ phalanges of a Kangaroo, 
'^No; 11. "Portion of upper jaw, probably of a Dssyiirus. 
rNo> 15. Left side of ui^r jaw oEotl aMl Kangiuoo. 

Portion of upper jaw, left juileiWith the 2(1 muliuis,— JJo- 
Letl side, lower jaw. Kangaroo, 
No. IG. Z. Part of riglit aide lower jaw, Kangaroo. 
-3. Portion of left side upper jaw, — Da. 
|. . '4. Two molarea ^pper jaw,— >i)i>. 

5. Upper jaw left side,— Z>o- 
, JJo. 18. 3 portions of jaws. (Vjverra ? uncertain.) 
.No, 19. The terminal pliaianx of the toe of a Kangaroo, (the daw). 
' First dorsal vertebra,— Wombat ? apparently. 
Right OS calcis wanting'the efnphysia.— Kangaroo ? 
Bib portion of 4th or 5th, . iDo. 

No. 80. Box C. Two posterior mobres, right side upper jaw, — Dasyurus-^ 
No. SI. Antepenultimate caudal vertebra ot a,Kangpfoo. 

Another caudal vertebra, nearer sacrum, — Da, 

Another, about the tenth from the sacrum, — Do. 
No. 2S. Portion of nyp4rsn% lower jaw with thefiing of un incisor, Kangs- , 

No. iS. Apparently the middle of the os fenioris of a 'Wombat. 

Other doubtful fragments. 
Na ST. Apparently a portion of the right tibia near its middle, — £iin^r«>> 

*T. believe there can be little or no doubt respecting the identity of all the ' 
apecimeng that are in Italiei, having given them all the attention that time 
and circumstances permitted. 

W. CtlFT. 



From the geological characters of the caves and bone-hrcccia, 
the mode of distribution of the bcmea in the caves, and the ntu 
ture of the teeth and bonea themselves, it follows, 

1. That these caves agree in character with those in Europe, 

S. That the bone-breccia exhibits the same character as the 
varieties of that rock found in different parts of the European 
continent and islands. 

3. That New Holland was, at a former period, distinguished 

from the other parts of tlie world, by the same peculiarities in 

the organization of its animals, which so strikingly characterize 

I h at the present day. 



S96 



On the Foisil Bones, 4-c. (fNew Holland. 



4. That the large bone resembling the radial bone of the hip- 
popotamus, shews that Australia formerly possessed animals 
n;uch larger than any of the present existing species, equalling 
or even exceeding in magnitude the hippopotamus : a fact of 
high importance, when we recollect that the quadruped popula- 
tion of New Holland is at presMit but meagre, the largest spe- 
cies being the kangaroo. 

5. That the bone caves and bone-breccia contain, along with 
animals at present known, others that appear to be extinct, as 
is the case with the caves and breccia of Europe. 

6- That the same agent or agents thai brought together the 
remains of animals met with in bone-caves and bone-breccia in 
Europe, operated on New Holland. 

7. Lastly, that the animals in the Australian caves and brec- 
cia were destroyed and became fossil, if not at the same precise 
time as the European, during a similar scries of geoloi^cal 
changes. 
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Aerial sbadowa on Cnirngorum described, 165 

Africa, narrativo of discovery and adventures in, noticed) 193 

Alhama, lacustrine basins of, described, 65 

Anatomy, comparative history of, 146, 291 

AnimaliMiIes, on the e^stence of, in snow, 160 

Ankle or Hock-joint of the horse, a peculiarity of, described, 50 

Ark of Noali described, 310 

Arts, notices of, 169 

Atmospheres, nitrons, of Tirhoot, 177 

Audubon, his " Birds of America" and" Ornithological Biography" 

considered, 317 
AuYergne, on the diluvial theory and valleys of, 201 

Baffin's Bay, disasters in, described, 136 
Barometrical series of observations, by Golbraith, 40 
Biographical memoir of M. Duhamel by Cuvier, 1 ' 

Bone Caves, discovery of, in Wellington Valley in New Holland, 1 

364, 368. 
Botany, notices of, 185, 387 
Bou6, Ami, bis answer to Murchison and Sedgwick, in regard to J 

the structure of the Alps of Austria, 14 
Brewsterite, analysis of, by Arthur Connell, 35 

Caves in New Holland, account of, 364 

Celestial phenomena from January 1. to April 1. 1831, 172}. 

from April 1. to July 1. 1831, 374 
Chalk-flints in Banffshire, account of, 146 
Cholera Morbus, IBS 
Christie, Dr, on Indian hail-storms, 306 

— James, on the commerce of Great Britain, 18? 

James, on the chalk-Sints of Banffshire, 146 

Clift, Mr, on the fossil bones fonnd in New Holland, 394 

Comparative History of Anatomy, 146, 291 

Connell, Arthur, on Brewsterite, 35 ; hie analysis of the mineral I 

water of Vicar's Bridge, 284 
Craigie, Dr David, history of comparattvo anatomy, I 



Cuvier, Baron, his biography of M. Dahamel, 1 ; 
on tho luxury of the Romans, 49 

Danbeny, C, M.D., Professor in Oxford, on the diluvial t 

and ralleya of Auvergne, 201 
Diluvial theory, examined by Dr Daubcny, 201 
Don, David, on the characters and affinities of certain gcnerga 

longing to the Flora Peruviana, 112, 229 
Dahomel, M., his biography, by Cuvier, 1 

Ericer mediterranea foimd in'Ireland, 185 

Ehrenberg, C. G.. on the blood-red colonrofivater, iSZ, 341^ 
inliisoria, 183 

Tlytag o6 man and tunds,' 184 

Fossil-sUells in the snowy mountains of Thibet,' 179 
Fossil-treea of Van Dieman's Land, notice of, 861 
Frascr, William, on the printing press, 189, 337 
Frog and Insect plague of'MuUye, 18! 

Galbrattlt, series of Wcnuelrical obeervatjou^i 40 

Geogzapky, notice of, 18?, 388 

Geology, notices in, 178, 381 

Glaciers, account of, 332 

jGrahain, Dr, oa aow .And. xan, plniUa in . tJie JBdii^arghi iloyt 

tanic Garden, 166, 371 
Grant, Macpherson^yun-^nonaeiialialiaidoTrs iivin.llio.fiiiinigwiim 

mountains, 165 
Graves, on tho bock-joint of th« hoi'Sei and v^ctebrec of tJie what 
CroEidand'Sear acoount of disasters in, 136 

Hiul storms in India, ocoonnt of, 308 
Heifer, account of one which yielded milk, ISl 
Horse, account of the hoclfjoint of, 59 
Hugi, Profaaa9r,.0n gUcietBt 332 
Hybrid azalev*^ 185 

Infusoria, observations on, 183 

Innes, Mr Geoi-gc, celestial phenomena, 172 

Insect plague, 182 

Jameson, Professorj on the fossil bones fonnd in NewHolIanid^ 
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IiiUU8trin« baains of Alfaama dwcribed, GS 
Lamp, platinR, new kind described, D59 
Lang, Dr, on the bones found in caves in New Hoilaad, 364 
LattB, Dr, hia account of the dUasters in Baffin'e Bay, 1S6 
Luxury of the Romans, account of, 49 

Maxwell, Clerk, his plan fur combiuiag machinery with tite manual I 

printing press, 353 
Merryweather, George, account of a new platins lamp, 33' 
Meteorology, notices in, 176, 379 
Murcbison and Sedgwick, Bout's Answer to tlieii' oI wct w it lona ■ imAm 

the Austrian Alps, 14 
Mineralogy, notices in, 385 

New Holland, acconnt of the Bone CaTes lately discoTered there; 

364 
Nicol, William, on the fossil trees of Van Dieman's Land, 361 
Noah's ark described, 310 

Olmsted, Professor, his theory of bait stomis examined hy Dr Tl 
Christie, 308 

Patents granted in England firom 27th February to 14th Septem- 
ber 1830, 193 ; and from 27th November to 13th December 
1830, 389 

- -^i granted in Scotland from 16th September to SOth Xovem- 
her 1830, 199 ; and from 20th December to 4th March 183]„ 
390 

Platina lamp, a new one described, 359 

Polar lights in Shetland, 177 

Potatoes, frozen, preservation of, 186 

planting of, 186 

Potash obtained commercially from felspar, 189 

Printing, improvementa in, suggested by W. Fraser, 189 

Printing press, improvemonts by Clerk Maxwell and William 
Fraser, described, 352 

Publications, new, the following noticed: 1. Kdinburgh Cabinet 
Library ; 2. WUson's American Ornithology ; 3. Witham on 
Fossil Vegetables; 4. Innes's Tide Tables, 192. 5. Dc la 
Beche's Sections and Views illustrative of Geological Pheno- 
mena, 389 
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Red snow, — reil dew, — red water, — described Ly ESirenberg, 12 

341 
R«nncl, \Iajor, his cluirt of tlic Atlantic, 187 
Ru8«, Captain, latest iDt«Iligcnce of, 187 
Romans, Luxury of, 
Sang, Kdward, on the adaptation of the fly-wheel and pulley of th 

tunung-lathe to a given length of baud, 239 

Silvertop, Colonel, on the lacustrine basina of Baza, Alhain^j 

the Province of Granada in Spain, 65 
Snow, red, described by Ehrenbcrg, 122 

on the existence of animalcules in, 180 

I, notices in, 187 



Thomson, Allen, observations on the development of the \ 

system in the f<:etus of vertebrated animals, 68, 251 
Tirhoot, nitrous atmospheres of, 177 
Trees, preservation of, from hares, 186 

cure of wounds in, 186 

Turning-lathe, observations on, 239 

Valleys, on the formation of, in Auvergne, by Dr Danbeny, S 

Water-spouts described, 176 

Wemerian Society, proceedings of, 175, 377 

Whale, vertebras of, described by Graves, 59 

Zoology, notices in, 180, 386 
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